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THE NET EARNINGS OF 127 RAILWAys for the 
month of September, according to statistics collected 
by the Financial Chronicle, are $21,782,191, as com- 
pared with $20,843,425 for the corresponding month 
of last year, an increase of 4.5 per cent. Considering 
the roads by groups, it is found that only two of the 
groups show reduced net earnings, viz.: the Middle 
Western and Northwestern. The Southern, South- 
western, and Pacific groups show increases of 4.35 
per cent., 6.71 per cent., and 2.9 per cent. This show- 
ing, while far inferior to that for the best months of 
the year, is a marked improvement over that of the 
two preceding months. 





THE CONSTRUCTION OF THE SIBERTAN RAILWAY 
has been officially sanctioned. But for financial 
reasons it will not be a continuvus line of rail for 
the present. It combines railways and waterways. 
As laid down, the first line of 1,084 miles would run 
from Tomsk to Urkutsk, via Marinsk, Atchinsk, 
Konsk and Nishme-Udinsk. The next 660 miles 
would go from the east shore of Lake Baikal to 
Stretensk, on the Shilka; it crosses the Jablonoi 
Mountains at Tchita. The last 253 miles would 
carry the line from Ussuri to Vladivostock. The 
total length of r.ilway is 1,967 miles, including some 
branch lines. The estimated cost is $91,500,000, or 
about $45,000 per mile. 


THE TRANS-SAHARAN RAILWAY, from Algiers to 
Timbuctoo, is said to present no insurmountable 
engineering problems; in fact, to be less difficult 
than the construction of our own trans-continental 
lines. The real difficulty will lie in dealing with the 
wild tribes of the desert who control all the routes 
from Algiers to the Soudan; who are nomads whose 
only source of revenue is the tribute paid by cara- 
vans. The French propose to give them employ- 
ment; promote village life by sinking wells, etc. But 
they are so wild that it is difficult to even negotiate 
with them. Witha railway to the Soudan, where 
commerce is most valuable, it would be possible to 
reach Timbuctoo in 6 days from Algiers; or say a 
little more than a week to pass from Marseilles to 
the heart of the Dark Continent. 


Tar Junerravu RaILway, in Switzerland, for 
which Herr KocuH.1n has a concession, will be con- 
structed under Col. Locugr, of Zurich, the engineer 
of the Mount Pilatus railway. 
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AUTOMATIC COUPLERS are required by a Michigan 
law to be in use on all freight cars run upon any 
railroad in the State after Jan. 1, 1991. The enforce- 
ment of the act, however, is left to the Railroad 
Commissioners. That official has issued a circular 
letter. in which he mildly expresses his belief 
that it is hardly possible that all the cars 
owned by Michigan companies’ will be 
equipped by that time, to say nothing of foreign 
cars. He calls attention to the cars equipped with 
deadwoods extending both above and below the 
drawheads, and asks the advice of railway manag- 
ers as to the propriety of requiring these cars to be 
equipped with M. C. B. couplers. If this is done, he 
hints that he will be very lenient in enforcing the 
law. 


THE WORST RAILWAY ACCIDENT OF THE WEEK 
(and no very serious ones have been reported) was 
a collision Nov. 21, on the Long Island R. R. at 
Valley Stream, N. Y. Owing apparently to careless- 
ness in operation, an east bound freight train, in 
switching cars at Valley Stream, blocked both 
tracks, but no flagman was sent out to flag the 
west-bound track, and a passenger train, which was 
fortunately slowing down to stop at the station, ran 
into the freight train. The locomotive and one pas- 
senger car were derailed, and two or three freight 
cars wrecked. No one was seriously injured. 


BRIDGE ACCIDENTS are reported as follows: The 
middle span of the bridge carrying the Chicago & 
Northwestern Ry. across the Baraboo River, near 
Baraboo, Wis., gave way under a freight train Nov. 
22, and 24 cars went into the river; the loss is re- 
ported as about $6,000. A trestle over a small creek 
near Jasper, Fla., on the Georgia Southern & Flor- 
ida R. R., gave way under a freight train last week. 
Eight cars were wrecked. The trestle was 9 ft. 
high. 

THE NICKEL STEEL ARMOR PLATE which made 
such an excellent record in the tests at Annapolis, 
Sept. 18 and 22, has been subjected to further tests 
to determine whether the meta] would show greater 
brittleness when at alow temperature. The plate 
was fastened to the wood backing, asin the previous 
tests, and the 6-in. gun used on Sept. 18 was mount- 
ed 263 ft. away, instead of only 30 ft., as in the pre- 
vious tests. The same powder charge (44'¢ lbs.), 
and a 100-lb. Holtzer chrome steel projectile, 17 ins, 
long, were used. The first shot was fired at a point 
on a horizontal line through the center of the plate 
and midway between the center and the left edge. 
The second shot was fired at the corresponding 
point on the right hand side of the plate. (See en- 
gravings on page 295 of our issue of Oct. 4.) 

The first shot was fired with the plate at the tem- 
perature of the surrounding air, 53°. The projectile 
penetrated the wood backing, the point reaching 
1314 ins. from the front of the plate, and rebounded 
to a point 40 ft. from the plate, where it was picked 
up almost uninjured. It will be remembered that 
none of the five shots of the preceding tests showed 
any cracks of importance in this plate. This shot, 
however, made a crack 14 ins. long, downward to 
the left edge of the plate, and one 13 ins. long, ex- 
tending to the 8-in. hole at the center. Both of these 
were deep cracks, extending apparently through 
the plate. There were three shorter surface 
cracks started, and smal] cracks about the old shot 
holes were opened somewhat. 

The plate was then reduced in temperature by 
building a box 1 ft. thick over its front and filling it 
with ice and salt. The temperature of the plate was 
taken at the bottom of a hole 10 ins, deep, bored in 
the top of the plate \4 in. from the back, and in the 
cavity of one of the projectiles sticking in the plate 
near the lower left hand corner. After three hours 
the temperature of the plate was reduced to 28 
Fah., and the box was removed and the second shot 
was fired. The penetration was slightly less than in 
the former shot, but the projectile broke up badly, 
the point sticking in the plate and the fragments of 
the base flying in alldirections. A triangular piece, 
26 ins. across, was broken from the plate and thrown 
25 ft. away, and a wide crack extended to the upper 
right hand shot hole made at the former trial. Other 
small cracks about the old shot holes were widened 

as in the former shot. On the whole the plate did 
not show.qny greater damage than after the pre- 
vious shot. The breaking up of the projectile seemed 
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more likely to have been due toits own quality than 
to any extra hardness of the plate. The difference 
of temperature obtained (only 25°) was hardly enough 
to settle very definitely the question as to the resist- 
ence of nickel steel at low temperatures. The ques- 
tion is to be further studied, however, by making 
physical tests at low temperatures on pieces cut 
from the plate. The extensive cracking of the plate 
in these tests fully sustains the opinion stated in 
this journal at the conclusion of the former tests, 
that the plates ought all to have been tested to de- 
struction before a conclusion was reached as to their 
relative merits. 


THE NEw YORK AND NEW Junexy Briper Com 
MISSIONERS have received areport from Mr. THOMAS 
C. CLARKE, the Chief Engineer. The report was 
not made public, especially as to location. Gener- 
ally outlined, the plan proposes to bring all the rail- 
roads centering in New York into one great union 
station within the city. The bridge would have & 
tracks, wonld cost “between $30,000,000 and $40,000, 
000,” and the “bridge is to be centrally located.” This 
is not the North River Bridge, upon which Congress 
has taken action, and which has engineers now at 
work on the surveys. 





THE Corpus CHRISTI HARBOR is being improved 
by a private syndicate, of which Col. E, H. Ropss is 
Piesident. The capital of the syndicate is stated to 
be $5,000,000, and it owns 80,000 acres of land to which 
it wants to bring deep water. Reports of Nov. 15 
say that the work is progressing vigorously, and so 
far successfully. 





A NEW INLET PIPE for the Nashville, Tenn., water- 
works is being laid in the bed of the Cumberland 
River. The pipe is 48 ins. in diameter and ts being 
laid through a gravel bar, 1,200 ft., to the new pump- 
ing station. An 8-ft. trench is being dredged 
through the bar; the contractors, Jackson & Hill- 
man, are using a Bucyrus dipper dredge with satis- 
factory results. For a few hundred feet lime rock 
was encountered near the bottom of the trench 
which had to be blasted to a depth of 5 ft. The 
work is in progress at a low stage of water. J. A. 
JOwETT, City Engineer, is in charge of the work 
and J. F. LE Baron is Consulting Engineer to the 
contractors. 

THE Detroit Dry Dock Co. is to build at that 
city the largest dock on the lakes, It will be 400 ft. 
long, 52 ft. wide on the bottom, 94 ft. wide at the 
waterline, and with 16 ft. of water over the keel 
blocks. The dock will be wood, with a caisson steel 
gate. 


THE PERCENTAGES OF SUCCESSFUL WEATHER FORE- 
CASTS, says Gen, GREELY, in his last report, were 84.4 
for weather, 78.7 for temperature and 86 as a general 
average. ‘During the vear 1,112 storm signals have 
been ordered, of which 1,040 have been justified as 
to direction, 695 justified wholly as to velocity, and 
59 partly as to velocity. The accuracy of weather 
and temperature predictions has increased 1.7 per 
cent. over the previous year; that of storm signals 
remains practically the same as last year, 67.1 per 
cent. Long-time forecasts of weather and tempera- 
ture have been issued at the discretion of the forecast 
official, with successful percentages of 81.6 for 48 
hours, and 80.5 for 72 hours.” These forecasts are made 
not for small areas, but for extensive sections, Those 
for 72 hours in advance were somewhat infrequent, 
there being but 146 made during the year. Those 
for 48 hours were quite frequent, and in number 
reached 1,883. Cold wave predictions show a per- 
centage of verification under the present rigid rules 
of 55. Out of 723 station reports on cold waves 987 
of all the important waves were forecast. The de- 
partment issued, in 1889, 1,060,534 maps, as against 
178,248 in 1887. The estimated cost of the combined 
signal service and weather bureau for 1892 is $837,- 
917, a decrease of $11,355 as compared with the total 
estimates for the fiscal year of 1891, and a decrease 
of $75,105 since 1888. 


LAKE SUPERIOR IRON ORE, to the amount of over 
8,400,000 tons, was mined this yearin that region. 
This is said to be 1,000,000 tons more than the out- 
put of 1889. The Escanaba and Marquette mines 
produced 5,000,000 tons; the Gogebic mines, about 
2,000,090 tons and the Duluth district, about 1,000,000 
tons. 


warn SS i aM a a. 

















2, Bi al RBs ETS a ME RY EMER BOR MT Sanh RES PO SC I 













is 
: 


na er en ee 


ee saints eaiaices 





Pe a ERs 
ee en ee 


a ee ee 


ee eer en Goa gee 


Se en 




















4.76 


ENGINEERING NEWS. . 








November 29, 1890. 





A Unique Sewage Pumping Plant at Aber- 
deen, 8. Dak. 


A unique sewage pumping plant, consisting of 
two Worthington motors driven directly by the 
natural pressure of an artesian well, is in use at 
Aberdeen, 8S. Dak. As shown in the accompanying 
illustration, the pumping station is located over the 
well, and the water passes from the well into a sand- 
drum and from this directly to one or both of the 
motors, as may be desired. From the motors the 
water passes to the sewer discharge pipe, thus help- 
ing to flush it. The motor and pump are direct- 
acting, and the 10-in. suction-pipes connect directly 
with the sewage chamber, the average lift being 23 
ft. The pump discharges into an 18in. tile pipe, 
through which the sewage flows by gravity 3,160 ft. 
to a creek, or creek-bed. 

The pumps are duplex, with an 18-in. stroke and a 
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therefore put down about 18 ft. on grades of 1 ft. 
and ,, ft. in 1,000, and terminated in a deposit cham- 
ber, as shown by the plan and sections. The bot- 
tom of the chamber is 28 ft. below the surface of the 
ground. All the sewage passes from the main sewer 
to the chamber through a screen cage formed by %- 
in. rods. A hoist was provided above the cage for 
lifting it out to be cleaned, but on Oct. 21 Mr. W. P. 
BuT LER, City Engineer, stated that this had not 
been done for a year, the catch basins stopping all 
the larger solid matter, and most of the smaller 
passing through the cage to the chamber and 
pumps. 

The system was put in operation in December, 
1888. It was designed by BENNEZETTE WILLIAMS, 
of Chicago, and constructed under the direction of 
City Engineer, W. P. BuTLER, with A. E. SyKEs, of 
Minneapolis, as contractor. The system now com- 
prises 2.8 miles of brick and tile sewers, including 
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SEWAGE PUMPING PLANT, ABERDEEN, S, DAK, 


discharge of 10 galls. per stroke per cylinder, or 20 
galls. per pump. When 40 lbs. pressure is used both 
pumps run at the rate of 60 strokes per minute, giv- 
ing a capacity of 3,456,000 galls, per day. 

It is intended to operate but one set of pumps at a 
time, and the practice so far has been to pump out 
the deposit chamber three times a day in dry, and 
as often as may be necessary in wet weather, the 
sewer mains having open joints at the top, covered 
withhay. At present very little water percolates 
into the mains, ard probably this will always or 
generally be the case, since the ground is normally 
very dry, absorbing the rain as fast as it falls. 
When the sewers were first put in, however, the 
tlow from the artesian wells had for some time been 
allowed to waste upon the ground, with the result 
that the soil was saturated with water. For some 
time the pumps had more than they could do to re- 
move all the water from the deposit chamber. 

The pumping plant was made necessary by the lo- 
cation of the town on a level prairie with only a 
creek, about one mile from the post office, as a nat- 
ural outlet for the sewage. The main sewer was 


the outlet. There are, as yet, only about 100 house 
connections, five catch basins and 3] man-holes. The 
cost of the whole plant has been about $60,000. 

We are indebted to W. P. But Er, City Engineer, 
for the data regarding this unique sewage pumping 
plant. So far as we know it is the first and only one 
of its kind in the world, and both it and the whole 
sewerage system do credit to this enterprising West- 
ern town, having, according to the last census, a 
population of but 3,150 people. 


The City and South London Railway. 





[FROM OUR LONDON CORRESPONDENT. ] 

On Noy. 4, was opened with roval pomp by the 
Prince of Wales, a short line of railway which 
promises to be the forerunner of an important 
change in the suburban system of traffic in crowded 
cities where the nature of the soil does not prohibit 
underground burrowing. This is the line 3 miles 
long, running from the Monument, close to the 
Middesex end of the London Bridge, under the 


Thames to a point on the Clapham Road, near 
Stockwell. The map, profile ana method of con 

structing this tunnel line were fully described and 
illustrated in ENGINEERING NEws of Nov. 5, 1887, in 
a paper written by the engineer of the tunnel, Mr. 
J. H. GREATHEAD, M., Inst. C. E. It may be well to 
repeat that the greatest gradient is 1 in 15, but 
always with the traffic, as it only applies .o the up- 
per tunnel. The grade inthe other tunnel is 1 in 30. 
Some of the curves have a radius of 140 ft. 

The sleepers are laid without ballast, and there is 
a good deal of noise inthis mode of traveling; more 
so than on an ordinary railway; although, perhaps 
not greater than in passing through a tunnel. The 
sound, however, is of an altogether different char- 
acter, in this case, having a metallic quality. There 
are four intermediate stations, in addition to the 
two termini. Access to each platform is obtained 
by means of two elevators having a capacity of 5) 
persons each, or a full train-load of 100 persons. 

The traction is electrical, the engines and dyna- 
mos being located at Stockwell. where also is the 
hydraulic plant used for working the lifts. The hy- 
draulically worked water ejectors used for clearing 
the tunnels are an interesting feature. The work- 
ing conductor consists of an inverted trough or 
channel made of steel of high conductivity. It is 
fed at intervals by conductors consisting of 61 copper 
wires of 14 Birmingham wire gauge, the rails form 
the return conductor. The locomotives are of 100 
HP. each and 10 tons in weight. They will draw a 
train at the rate of 25 miles an hour. There are 14 
of these, their cost being £1,400 each. The axles of 
the wheels are used as the shafts of the armatures, 
as was suggested by the late Sir WILLIAM SremMEns, 
but has not, we believe, been before employed. At 
the depot at Stockwell there are three Edison-Hop- 
kinson dynamos, each driven by an engine having 
cylinders 17 ins. x 27 ins. diameter x 27 ins. stroke, 
the steam pressure being 140 Ibs., and the piston 
speed 450 ft. per minute. There is an arrangement 
in connection with the regulating switch on the lo- 
comotives by which the current is first passed 
through resistances, being gradually taken direct 
as the train gathers motion. The two motors on 
each car are placed diagonally so as to use the axle 
as the armature svindle. The arrangement is very 
satisfactory so far as could be observed and has the 
immense advantage of doing away with the neces- 
sity of gearing between the motors and the wheels, 
and there are, of course, no reciprocating parts. 
The train, when loaded, will weigh 30 tons and 10 
trains will be worked on the line at once. 

The weight of each of the armatures to the gener- 
ator dynamos is about 2 tons. the weight of the en- 
tire machine being over 17 tons. Each one is capa- 
ble of generating 450 amperes at 500 volts. The com- 
mutators are of hard copper insulated with mica. 
There are three brushes on each rocking arm, each 
separately adjustable, with bring-forward thrust 
and hold-off catch. The magnet limbs are exceed- 
ingly massive, each limb with its pole piece weigh- 
ing over4 tons. The yoke of the machine weighs 
about 3 tons. The machines can be runas shunt or 
compound as required. The total weight of copper 
wire on the magnet of each machine is about 11¢ 
tons. 

From these few particulars it will be seen that the 
new railway possesses many features of novelty and 
great interest to engineers. The dynamo machines 
are by far the largest used in this country for elec- 
tric traction purposes, and, so far as the writer is 
aware, in any other country also; in fact, this line is 
looked upon here as the most important installation 
of electric railway yet constructed. 


The Design of Railway Stations and Yards.* 





Few things have more influence on the punctual and 
economical worki.g of a railway tyan the careful laying 
out of its station yards. When alineis first constructed 
the sidings should be planned in such a manner as to be 
capable of considerable extension, for in many cases it is 
impossible to estimate the amount of traffic, and it is 
better to provide too little accommodation, if it can be 
easily added tc, than to spend money on works that are 
afterward not required. In many cases that have come 
under the author's notice, where room for extension has 
not been provided, additions have been y:ade from time 
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to time, on no fixed plan, and thus the shunting Opera 
tions are ultimately carried on with the greatest diffi- 
culty. 

GENERAL ARRANGEMENTS OF YARDS 

Some examples of railway stations are shown, 
but are not of sufficient importance to be reproduced 
here : 

One represents a passing place on a single line, the ac- 
commodation at which could be increased when required. 
The passenger-station is on one side of the hne, and the 
goods yard on the other, and there isa through siding be- 
hind the up-platform, by means of which the other sidings 
can be reached, without any fly or rope shunting, by both 
up trains and down-trains. 

All single-line stations are tied by the Board of Trade 
regulations that facing-points must be avoided as much 
as possible, and be within 180 yds. of the signal-box, and 
by the necessity of providing only one signal-box for eco 
nomical working. 

Another example ofa station on asingle line shows both 
station and yard on the same side of the line, and the ar- 
rangements are in consequence not so good for shunting. 
One special feature is that the goods-shed is between a 
siding and the platform, and is therefore available both 
for trucks and “ brake” goods |goods for passenger trains. 
—£p. ENG. News], being approached from theend by the 
carts. Sufficient length is given in the siding beyond the 
shed for standing wagons that have been loaded. The 
same provision should be made at the cattle pens, in order 
that the loaded cattle wagons may be pushed on and 
others brought up. 

Far more can be done to relieve a line from over press- 
ure of traffic by providing well arranged stations than by 
adopting relief lines between stationr. This, however, 
depends on the nature of the traffic. In the illustration of 
a passenger station where a large traffic hasto bedealt 
with, a down goods train can at once be received in a sid- 
ing to wait tillone or more up-trains have passed, before 
crossing to the goods-yard, instead of waiting on the main 
line, and so checking everything behind it. The passenger 
platform is of such length that two down-town passenger 
trains may come in, and either can be dispatched without 
disturbing the other; or they can be joined, in order to 
proceed as one train, in a very short space of time. 

The plan of putting a refuge-siding between the main- 
lines is convenient at wayside stations where there is some 
local traffic; for where the trains are frequent, it is often 
difficult to block both the up-linesand the down-lines at 
the same time, to enable a train to shunt from one side to 
the other, whereas if there is a refuge-siding between 
them, one line can be blocked at a time. 


(The author says that a great economy of time 
may be effected by having facing-points to refuge- 
sidings, as they save the delay and consequent risk 
caused by a heavy goods-train pulling up and then 
setting back into the siding; this, however, is gen- 
erally recognized both in this country and England 
as bad practice, the general tendency of improve- 
ments being toward the elimination of facing 
points.—Ep. ENG. NEws.] 


PLATFORMS, 


In designing a passenger station one of the first con- 
siderations is the length and width of the platforms. The 
length depends on the length of the trains that may be 
expected. On country lines, where the usual train con- 
sists of three or four coaches, provision must often be 
made for excursion trains of 15 or more. On single lines 
the making a platform more than 350 ft. long considerably 
cramps the goods-sidings; one platform of this length will 
take a train of about 12 ordinary coaches. It is to some 
extent dangerous, and a cause of delay, for a train to 
have to pull up twice at a platform, but the author 
thinks that in general a length of 350 ft. should be 
sufficient for country lines. The cost of the platform it. 
self is in general so small as to be of secondary considera 
tion. For main and suburban lines 450 ft. is a good length, 
as this will take an engine and train of fifteen 27-ft. 
coaches. 

The width should rarely be less than 12 ft. Part of this 
width ig sometimes taken off by the waiting-rooms and 
signal-box; this should be avoided if possible, for it is 
- hardly too much to tay that the width of a platform is the 
width of its narrowest part. The Board of Trade requires 
that no standing structure, such as a column, shall be 
within 6 ft. of the front of a platform. The author would 
go further than this, and say that no columns or projec. 
tions of any kind should be placed on it where it can be 
avoided; they cause an obstruction out of all proportion 
to their size, and generally happen to be at the very 
point where most room is required. For a suburban sta- 
tion, a width of 15 ft. is common; and for a large 
junction or terminus 30 ft. will generally be 
sufficient: The arrival platform should be 70 ft. 
wide, divided into two 20ft. pavements for passen- 
gers and a 30-ft. roadway for cabs, which can stand 
one line at each pavement, while a double stream is 
going out. To get to this roadway a walk over or under 
the branch lines must be provided; if the latter, a head- 
way of only 9 ft. is required, and a width of 8 ft.,and a 
gradient of 1 in 10 is all that is necestary in either case. 
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The platform must end by ramps, not by steps; the best 
inclination for these is lin 6. For the height, the Board 
of Trade recommends at least 2 ft. 6 ins.; this is perhaps 
the best and most common height, though 2 ft. 9 ins., 3 ft. 
and even more is often adopted. The piatform should 
slope at about 1 in 50 to the wall,and the floor of the 
Station be raised accordingly; but there should be no 
step from the waiting-rooms to the platform. A section 
ofa brick platform wall is given in Fig. 1. Uf the wall is 


of concrete or of stone it should be about one-third 
been newly tipped, 


thicker. When a bank ha it is not 






Lech iat toanip Hit: 
| ‘| a 
Be f | 
1 Level s} 

- — j 
F = LY eo 
. Bae os 
2 BESS '% 








[eke 7 ara 

ne pact ptf 

fetta =f : 
Ly aaa 


PLAN. 


always necessary to go down toa solid foundation, but a 
wide base, as in Fig. 1, should be given to the concrete, 
and the trench for it well punned and watered. It is shown 
to be coped with 14 in. x 6-in. ball-nosed Staffordshire blue 
bricks, chequered on the top; 18-in. bricks are hardly re. 
quired, but economy can be derived from using the 9-in. 


4%in, size. Staffordshire bricks perhaps make 
the best coping. but York stone and concrete 
are sometimes used. From the running face 


of the rail to the coping should be 2 ft. 
4% ins.; and it is better, though not necessary, that the 
wall should be a little back, the coping being carried by 
two sailing courses. As a space of 6ft. must be allowed 
between tive main lines, the width between the copings of 
the platforms of a double line should be #0 ft. 7% ins. 





Horse and carriage docks, coal-wharfs, cattle and goods 
platforms should be the same distance from the rails as 
passenger platforms. The best height is 3 ft. 9 ins., ex- 
cept for carriage docks, which should be 4 ft., or 4 ft. 3 ins 
high. A good section of wall is shown by Fig. 2, where 
the coping is represented as being of 9in. by 4%-in 
Staffordshire bricks. 

Two of the best kinds of fencesare shown by Figs. 3 and 
4. One of these is a pale-and-space fence on two raila, 5 
ft. high, with spaces of not more than 2% ins., so as to 
make it unclimbable. The pales should be 3 ins. wide by 





Surface, of Plattore 





1 in. thick; the rails out of 4 ins. by 4 ins., cut diagonally, 

and the post 7 ins. by 5 ins. The other is of iron, and is 

quite as cheap and costs less for maintenance. 
CATTLE-PENS. 

A convenieygt wooden cattie-pen is illustrated by Fig. 5, 
and an iron one by Fig. 6. The distance from center to 
center is 21 ft., to agree with the length of the longest 
ordinary cattle wagons. Al! pens and lairs must be paved. 
and also the walks where these are shut of? from the road 
by gates; hence it is not usual to hanga gate at the 
entrance of the walk. but to leave it open. A width of 9 
ft. is sufficient for the walk. Water must be laid on, and 
water-troughs provided. 

GOODS-SHEDs. 

For wayside stations goods-sheds of two kinds are usu- 
ally employed; one, in which the trucks are passed into 
the shed, a siding going through, as in Fig. 7; and the 
other kind in which they go under a shelter outside, as in 
Fig. 8. The advantage of the latter is that it may be shut 
up without any risk of trucks being sent through the 
doors, and is also better for storing in; but it is leas con- 
venient for loading from, ,more especially when a crane 


is used. The carts either back into a dock or 
have a shelter outside. The dock is again more 
convenient where there is a crane; a _ height of 
12 ft. from the platform, or 15 ft. 9 ins. from 


the rails to the roof principals, is sufficient for 





CROSS SECTION 


FIG. 7 


this. The length and width to a great extent depend on 
the special requirements of the station, but the width 
should rarely be less than 20 ft., or 25 ft. For country sta- 
tions, 40 and 60 ft. are common lengths, but the ends 
should be so arranged as to allow for extension. At these, 
however, a goods shelter on the passenger platform, some 
15 or 20 ft. square and or 10 ft. high, is generally suffi 

cient, and often more convenient, as one truck is fre- 
quently loaded for and from several small stations. Figs. 
9 and 10 exemplify the more common types of a large 
shed. In the upper part of Fig. 9 the carts are unloaded 
on to a platform some 50 ft. wide, at the end of the sidings, 
and the goods conveyed in barrows up the island plat- 
forms to the different trucks. These island platforms 
should be 12 ft. 9ins., 23 ft. 10% ins., or 35 ft. wide, that 
the sidings which end at them, as shown in Fig. 11, and 
which can be taken up as more platform-length is re 

quired, may be laid the standard distance apart of 11 ft. 
1% ins., from center to center. The best width is 23 ft. 10% 
ins., and the best length 600 or 300 ft., this being sufficient 
tohold a whole or a half train of 30 wagons, which 
can thus be loaded and sent off with little or 
no shunting, as an experienced foreman can 
generally judge how many trucks are wanted for each 
station. In London only one shed is required, for the 
loading is principally done between noon and midnight, 
and the unloading between midnight and noon; but at 
intermediate important stations two sheds—or rather two 
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sets of platforms—must be provided, the one for inward, 
and the other for outward traffic. In the arrangement 
shown in the lower part of Fig. 9, the carte can back up to 
the platform opvosite the trucks to which their contents 
are to be consigned; but it generajly happens that a cart 
brings goods for different parts, which in consequence 
have to be conveyed in barrows down one platform and 
up another, causing more work; but there may be a spe- 
cial traffic for which such an arrangement is convenient, 
so that the combination in Fig. 9 is often adopted. Fig. 10 
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llustrates a shed where the traffic is worked by hydraulic 
turn-tables and capstans, a length equal to six trucks be- 
ing allowed for in each dock. Empty trucks are brought 
in from the siding No. 1, and the loaded ones turned out 
into No. 2,from which they are formed up into trains, or 
are removed and marshaled some way down the line 
where space is not so valuable. Capstans able to lift 1 ton 
should be provided, as these are capable of moving about 
nineteen 12-ton trucks, taking the resistance to traction 
at 10 Ibs. per ton. 

Upper floors for warehousing goods or grain should be 
placed above the platforms and sidings, and hoists to lift 
2 tons provided. Oneor two floors 10 ft. high are gener. 
ally sufficient. The whole space where carts can be loaded 
should be commanded by 1% or 2-ton cranes, but they rre 
not so much required for loading trucks; they may, how- 
ever, be wanted at any spot, so that it is perhaps better to 
provide enough to command every truck, although som > 
form of traveling crane seems more suitable for the pur- 
pose. One such crane running on rails on the platform 
about 6 ft. from the edge, so as not to interfere with the 





stacking space, seems to be what is required. For heavy 
goods 5-ton, 20-ton, or even larger cranes should be pro- 
vided, but these need not be under cover. Weigh-bridge® 
of a capacity of 2 tons should be placed on the platforms 
some 50 ft. apart, and larger ones in the roadway for carts 
and sometimes trucks, but these latter are not wanted at 
all stations. The smaller goods are generally weighed on 
movable scales. The roadway between two platforms 
should be 45 ft. wide to allow carts to pass up and down 
while others are backed up to the platforms. 

The best method of closing small sheds is by sliding 
doors, which should, where possible, slide outside the 
shed so as not to take up wall stacking space. In calcu- 
lating the strength of the floors and roofs, provision must 
generally be made for about 3 cwt. (336 lbs.) per sq. ft. for 
the floor, and in the case of the roof for any required lift 
ing tackle over and above the 40 Ibs. per sq. ft. usually 
allowed for wind pressure. For passenger s‘ations and 
buildings under the control of the Board of Trade 56 Ibs. 
per sq. ft. wind pressure must be provided for. 

SIDINGS. 

It is best to lay out mileage and coal sidings in pairs 

with roadways between. The width of these latter should 





be sufficient to enable carts to be loading on each side 
while others are going backwards and forwards. A 
width of at least 35 {t. ought therefore to be given, and 
one of 45i- better, especially where there are coal-stack- 
ing grounds. The length of lay-byes is influenced by 
the gradients, but the longest ever required is 1,000 ft- 
For marshaling sidings, a good length is about 400 ft- 
If they are made toolong much time is spent in reach’ 
ing the end trucks. Buffer stops should be provided 
at the ends of all sidings; wheel stops are too injurious to 





ELEVATION. 


8, 


the wagons, though perhaps more effectual in their ob- 
ject. Two good designs are given in Figs, 11 and 12 
|Buffer stops of various designs made from oid rails are 
in extensive use in England. Ep. ENG. NEws.] 
GRADIENTS. 
If resistance to traction on the level be taken at 8% Ibe. 
per ton, a carriage will just begin to move of itself on a 
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FIG, 10, 


gradient of 1 in 264 [20 ft. per mile or 0.38%], and for this 
reason the Board of Trade has fixed lin 260 [20.3 ft. per 
mile] as the steepest gradient on which a station may be 
constructed. Where one line has to rise, and pass over 
another, and get down again in the shortest possible dis- 
tance, the gradients should be regulated on the assump- 
tion that the tractive power of an engine is one-sixth of 
the weight on the driving- wheels, and that the resistance 








FIGS. 11 AND 12. 


on easy curves is 10 lbs. per ton and on sharp curves about 
20 Ibs. per ton, (Minutes of Proc. Inst. C. E., vol. xviii. p. 
68; vol. xxiii. pp. 390 and 408; and vol. Ixifi. p. 108.) 

For gravitation sidings an inclination of 1 in 100 will 
overcome a resistance of 22.4 lbs. per ton, and this is 
sufficient to make all but the very worst running trucks 


move. This statement having been called in question, an 
experiment was made with some trucks taken at random 
from a station yard, and ail started at once on the 1 in lu 
gradient. There wasa cross wind at the time, tut the 
experiment was made in a cutting where the trucks were 
sheltered. It is perhaps better to make the gradien s 0.75 
per chain on easy curves, and 1.09 per chain (66 ft. [ on 
sharp curves, [1.14 and 1.5%]. On shar, curves an addi- 
tional resistance of about 10 lbs. per ton has to be over- 
come, and this will be done by an inclination of 1 in 70’ 
[1.4%]. Min. Proc. Inst. C. E., vol. xli. pp. 22 et seg., and p 
39. 


CROSSINGS. 


The author gives the following angles of crossings: 1 in 
12 and lin 10 for facing point junctions; lin 8 and lin? 
in sidings where engines and six-wheeled coaches run; 
1 in 6 in sidings where the speed is not likely to be fast, 
for goods wagons and engines. For new yards. fully dimen- 
sioned plans of all the distances between the crossings, 
etc., should be prepared, and where necessary the back 
rails lengthened to avoid short lengths, as nothing looks 
worse than these, except indeed irregularity in the lines 
and curves. 


STATION BUILDINGS, 


Two examples of station offices are shown in Figs. 13 
and 14. The former of uhese is for a smali country town, 
and the latter for one of some 50,000 inhabitants. The 
accommodation required varies according to local cir- 
cumstances, but the sizes may be taken as a general basis 
for working from. The general waiting-room or booking- 
hall, and also the parcels office and cloak-room, should 
have dado boarding all round as a protection from lug- 
gage, and the doors should be 4 ft. 6ins. wide. The par- 
cels office and cloak-room shovld both have s: elves 3 ft. 
wide all round, placed 3 ft. apart vertically, opening win- 
dows both to the platform and roadway, each with a shelf 
3 ft. above the ground and 2 ft. wide, and a desk with 
three or four drawers. Where the boobing-office does 
duty also for the parcels and cloak-room, the door should 
be divided and a shelf fixed on the lower half, 

The booking-Office should have, for the smaller 
stations, one ticket window, and for the larger three 
ticket-windows, and these sometimes in duplicate: 
They should be 12 ins. wide and 18 ins. high’ 
on a shelf 3 ft. 6 ins. above the floor. This 
shelf should project about 1 ft. from the face cf the wall 
to receive anything a passenger may be carrying. In 
front a barrier, also 3 ft. 6 ins. high and about 4 ft. long, 
should be placed, a space of 2 ft. being allowed between it 
and the shelf. Inside the office provision must be made 
for the ticket cases, which usually require a width of 6 ft. 
[t is often convenient for the station master’s office, cloak- 
room and parcels office to communicate direct with the 
booking-office. 

The porters’ room should have in it a small cooking- 

stove and a seat all round, with lockers under. At the 
larger stations rooms should be provided for the guards, 
ticket collectors and inspectors. The rooms for lamps, 
foot-warming apparatus and coals do not require plaster- 
ing, but should simply be whitewashed. They should be 
situated away from the main building where possible, to 
avoid all risk of fire. 
& The ladies’ room is really only a lobby tothe water- 
closets, and need in no case be very large. For the first - 
class room the water-closets should be 6 ft. long and 4 ft. 
wide, and the pipes and cisterns should be covered with 
boxing, so fixed that the working parts can be easily got 
at. The gentlemen’s water-closets shouid be 3 ft. by 6 ft., 
but in case of need they may be reduced to2 ft. 9 ins. by 
5 ft. 6ins., or even 5 ft.; but 3 ft. by 6 ft. is the proper size. 
It is better where possible to have the closets open at the 
top and to line them with white glazed bricks. The cis- 
terns, etc., need not be boxed in. In all cases the seats 
should be 1 ft. 10 ins. wide by 1 ft.6 ins. high. The divi- 
sions in the urinal should be not less than 2 ft. apart, with 
a York stone or concrete floor. For lavatories a single 
basin is generally sufficient for a ladies’ room, and _ three 
basins for the gentlemen’s. 

The refreshment rooms should be provided with a 
counter 2 ft.6 ins. w.de and 3 ft. 6ins. above the floor. 
Behind the counter there should be a width of 4 ft. 6 ins., 
of which 1 ft. istaken up by shelves placed in tiers one 
above the other, 18 ins. apart at the bottom and 12 ins. at - 
the top. In front should be a space of from 5 to 8 ft., or 
more if provision is needed for tables. The ki:chen should 
have a cooking range, and also asink and supply of 
water. The cellar should be6or9 ft. wide to allow for 
one or two rows of barrels. ‘An opening 3 ft. by 3 ft. 
should be made into it, and pipes laid to carry those from 


the machines. and a second opening with steps down 
should also be made. 


WEIGHT OF ENGINES, 


With regard to the weight of engines, none on the North 
Staffordshire, Eastern & Midlands, Maryport & Carlisle, 
Cambrian, Rhymney, Severn Bridge, Belfast & Northern 
Counties, Cork, Bandon & South Coast, Great Northern 
(of Ireland), and Great Southern & Wer*ern railways (the 
last four are Ir sh lines) weigh more than 45 tonsin a 
length of 30 ft. (buffer to buffer), or have a greater load on 
one axle than 16 tons, The London & Southwestern 
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Mersey, and London, Tillbury & Southend railways have 
engines with 18, 17 and 16 tons respectively on one axle. 

The following are particulars of some of the heaviest 
engines in use: * 


























| Lengt ly » Maximum 
Railway. | Barer Pe Weight. weight on one 
| Buffer. | axle. 
Ft. Tons. | Tons, 
Lancashire & York- 

DE sirdntcidisecerse 6 | Of 4 17.5 
Metropolitan........... 31.8 6.6 | 18.6 
Southeastern .......... 32.7 | 4.3 15.8 
Geent North of Scot- | | 

Dich been svins sane oe 29.7 3.7 | 13.5 
WwW aerial & Limerick} 27.0 38.5 | 13.0 





GENERAL DATA. 


As to the height of platforms, Gen. HUTCHINSON has in- 
formed the author that the Board of Trade does not object 
to agreater height than 2 ft. 6 ins. Messrs. Dawson, 
LANDRE and BURKE endorse the statements in the paper 
relating to gravitation sidings and the tractive power of 
engines, and Mr. KE&.ine that as to gravitation sidings. 
Mr. ANDREWS states that the tractive power of the Lon- 
don & Southwestern engines is, on an average, one-sixth 
the weight on the driving wheels, and Mr. T1GHE that on 
the Waterford & Limerick Ry. it is more than this. Mr, 
HUNT uses 1 in 85 as the incline for gravitation sidings on 
the Lancashire & Yorkshire Ry. Mr. STupss, the 
late engineer of the Manchester, Sheffield & Lin- 
colnshire Ry., found 1 in 110 where the road was in good 
order, and 1 in 70 where it was not, asin the case of col- 
liery sidings, to work well. He laid out three important 
gravitation sidings, in addition to many others for col- 
lieries. Mr. JOHNSON, the engineer of the Great Northern 
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Ry. (of England), states that he has found 1 in 100 for easy 
curves, and 1 in 70 or 80 for sharp curves, to work well. 
TABLE OF STANDARD DIMENSIONS. 


This table we have condensed from a detailed one 
compiled by the author from information supplied 


ta’ wee 


gauge of these lines is 5 ft. 3 ins., we have omitted 
it. 


There is considerable variation in the standards of the 
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FIG. 15, 


different lines; but owing to the gradual way in which 
railways have been developed, this was only to be ex- 
pected. . To take one instance, the distance from the rail 
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to the platform in the case of two very important com- 
panies shows a difference of no lets than 3 ins. What 
the author himself considers either the best or the most 
common practice is given in the column headed “Sug- 
gested standard,” and he thinks that especially in some 
of the items the fixing of a common standard would be 





TABLE OF STANDARD DIMENSIONS—ENGLISH AND ScotcH Lings; Gaver, 4 Fr. 8% Ins. 








Suggested Range on 29 rail- 
standard. ways. 
Ft. Ins. Ft. Ins. Ft. Ins. 
Dist. ¢..to a, between main lines OF GING. ..0cccscicnccccccssccccscs soccsevecsece ll 1% .) te. Be -2 
“cen. of single line to coping of passenger platform*.......................+.+ 49 4 6% “ 4 
os SNE TGCee wee ccedecuseate casbac’ 49 4 643 - 4 11% 
a Y * iain si ces sn ind fe '0 dade wadec 49 4 ne 4 te 
a oe : BOPSS-BOK PlAtIUPMS......... ccc cccccccccscteces 19 4 ox ns 4 
. = IEE G0 stra datVencccdecccdya fa. Sheeeaa 49 4 64“ 4 11% 
“between copings of pres Rd neh b0s casein dsriand Setwedee 20 7% 23 “* 2 O% 
H‘t. from surface of rails to surface of passenger ME cdc acetates 26 Se 3 6 
F Ba io cnc cccccccccctcdteaceesas 39 e9* 4 0 
: = Cattle platform. ..........2-cccsecees Régie 3 9 5. 3* 4 0 
; 2 horse-box platform .. ............ -....++. 3 9 eR ees a 
- - — carriage-dock platform.................... 40 7 -* 4 3 
: . as coal stage for engines,................ .... 3 9 2:65° Sr 6 
e oe ea es awe cetpiatuns Cutie as 3 5 sé.” 3 6% 
Length of passenger platforms on main and suburban lines............ Fa ceedgatat 450 0 200 0 “1,200 0 
5 nih ick 6 thi Be dd inc ccc cdindcndah ch pieseee 350 0 20 0 “ #0 0 
: cattle pens between centers (i. ¢., length of cattle wagons, buffer to 
WEGIN, Mas teae eles backed ss ct din deetc ect Tale tes ctbccus bnccoves sacegens teeces 21 0 830 “ 3 0 
29 \ 
Depth of engine pit from surface of rails... ..............0.cccceecccccccceceeceeeees { down to J ae e £ 
TOR CE aie CR a ass i « vivs Veaind os tncdndananins’ ¢00<h dens tdbezinin odes 5 0 er 6.:". -@:€ 
Dist. from center of single line to abutment from 2 ft. 6 oe ne e the rails....... 70 a 7 6% 
Height from rail level to ‘soffit of arch at center of single line............ .....--.. 4 6 ne eS 
i 4 ft. 6ins. from oupaet of single line.. 13 0 B32" © & 
= oe about 7 ft. from center of single line (i. 
wih gt - abutment)........... RAMEaE Es Ce fiuctvtsres: taacesesveensseresssconarseds 0 i epee s : 
er © OOPS OPEN... .. 22.6... ec eee eens 12 7 2% 1 
Width . of fond from 3 ft. 6 ins. above rail es 9 0 86“ 9 6 
of load from rail level in center...... PUR epdaeeerscestbncdsthexsaen 12 6 eS ..h| hCU€hm 
Ciena Site hikiss a) 06655 vi nn oc cacd ct Cbeas .ckads w 0 wo * 12:«0 
* With ~ pr nym the py is set back 3 ins. from the coping, which is carried by two sailing courses. The 
the London & Southwestern Ry., where it is set flush, and on the Maryport & Carlisle, the Brighton 
Lanenchive & Yorkshire railways, where it is set back 14 ins., 4% ins. mand 10 10 ins. res ane 








by the engineers of 29 different railway companies, 
a column being given to each railway. He also 
gives asimilar table of the Irish railways, but as the 


*Tables of wi ts of some of the heaviest and 
American e oo with di etc., were siven by 
Mr. &. HR RATMAN in a paper discussion on.“ Ea- 
fish Reliway - Sea. 0. K., June, 
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advantageous. Fig. 15 shows the minimum structure 
which will allow for the passage of all the loads given in 
the table. The dotted lines marked “Maximum load” 
and “Minimum load” may, with a few exceptions, be 
taken: The first as a guide for the minimum structure, 
and the second as the maximum gauge for the rolling 
stoek. In the minimum structure there is, of course, an 


~ exception in the case of the platforms as in Pigs. 1 and 2. 


Hudson River Bite Stone Paving Slabs. 


Few people who weed the stone sidewalks of New 
York and vicinity give a thought to the character of 
the slabs beneath their feet or where they come 
from. Last Sunday’s New York Sun tells something 
about this material, and the useful points in the 
article may be condensed as follows : 

The stone known as Hudson River blue stone is 
really a blue, fine-grained, compact sandstone. The 
belt of country from which it is obtained, for 
New York, is about 100 miles long, stretching from 
the Helderberg Mountains, in Albany Co., across 
Greene and Ulster counties, and parts of Orange and 
Sullivan counties, into Pennsylvania. The belt of 
good stone is narrow in Albany and Greene 
counties, as it is in Saugerties, Ulster Co. It is 
there found only on the east and east-south. 
east foothills of the Catskill Mountains. The 
belt widens in the towns of Kingston, Woodstock, 
Hurley, Olive and Marbletown, in Ulster Co., and in 
these the quarries are widely distributed over the 
plateau bordering the Catskills on the southeast 
The great Lawson quarry, at West Hurley, has been 
worked for more than 30 years, and it is claimed that 
the value of the flag and other stone taken from this 
hole aggregates $2,500,000 in value. More than 53 


acres have been worked over to the depth of 40 and 
50 ft. in places. 


The custom of the quarrymen is to lease the land 
at acertain royalty per sq. ft. of stone taken out, 
generally ‘¢c. per foot. The work is done, as arule 
by individuals equipped with a hand-power lifting 
derrick and a small pump. The rock is quarried by 
common blasting powder, for the stripping process; 
and when the stratified beds of good slabs are 
reached these are lifted by wedges. Large blocks 
are split into commercial shape by the plug-and- 
feather. 

The layers of stone range from lin. to 3 ft. in 
thickness, the top beds usually being the thinner. 
The size of the block, in superficial area, varies; but 
frequently, blocks 60 ft. long, 20 ft. wide and 10 ins. 
thick, are lifted from their beds. One slab, now 
lying at Wilbur, in the yard of Osterhoudt Bros., is 
20 x 24 ft. and 9 to 10 ins. thick; it weighs over ® 
tons, and is supposed to be the largest slab ever 
brought safely to tide-water. It was quarried 4 
miles from Kingston. + It is larger than the famous 
slabs in the Vanderbilt pavement, on Fifth avenue, 
in New York, the largest stone in the latter being 
15 x 20 ft. and 8 ins. thick. 

Tt is estimated that, from New Baltimore, on the 
Hudson, to Pond Eddy, on the Delaware, 20,000 men 
are employed directly in the various branches of 
the blue stone industry, not including the moving of 
the stone by railways, trucks, sloops, etc., from tide 
water tomarket. Ulster Co., the largest producer, 
employe#’7,000 men in all in this industry. Stone- 
cutters are paid from $3 to $5 per day, and the other 
rates range from $1.50 to $3.50 for the same period. 

In 1889 the estimated value of the blue stone pro- 
duct of New York State and that of Pike and Wayne 
Counties in Pennsylvania, was $1,800,000, of which 
fully 75% came from the region between Kingston 
and the Catskills. It has lately been discovered 
that the argillaceous and often highly slicious 
nature of this stone makes of it a very good road 
material, and the rubbish banks are now being 
worked in some places for this purpose, crushers be- 
ing used to prepare this refuse for market. One 
crusher plant, at the Lawson quarry, has a capacity 
of 300 car-loads per day. The coarser grades are also 
largely used for concrete, in New York, and asmall- 
er size as a top-dressing for park drives and private 
roads. ; 
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A History of the New York Water Supply, and 
Recent Explorations for New Reservoirs. 


BY E. P, ROBERTS, ASST. ENG., AQUEDUCT COMMIS- 
SION, 


(Continued from page 455.) 


Immediately after letting the contracts for the 
construction of the new Croton Aqueduct and the 
organization of the corps of engineers for superin- 
tending that work, the Aqueduct Commission be- 
gan fortifytng itself with additional information re- 
garding the Quaker Bridge basin. 

Fragmentary surveys had been made by their en- 
gineers in 1884 about Croton Dam, Pines Bridge and 
Katonah; in 1885 it was determined to make a de- 
tailed survey—Ist, to locate and estimate the cost 
of the railroads, wegon roads and bridges needed 
to replace those to be‘ obliterated in the event of 
flooding the valley; 2d, to further explore the site 
of the proposed Quaker Bridge Dam by a thor- 
ough system of cross-section lines, and by addi- 
tional borings in the bed of the river with diamond 
drills, and 3d, to embrace the entire area of the 
Quaker Bridge basin by a topographical survey 
which would locate with accuracy the 5-ft. con- 
tours from the river bed to a horizontal dis- 
tance of 200 ft. outside of the flow line, and 
also all streams, roads, railroads, buildings, etc., 
ete., embraced in that area. The first of these sur- 
veys was finished in May, 1885. The detailed plans 
for the culverts, bridges, etc., were prepared and 
the estimates for them, and also for the quantity 
and classification of the material to be moved, were 
ready before midsummer for letting the work by 
contract. For the accomplishment of the second 
and third explorations the entire force of the basin 
was assigned to the writer, and a reorganization 
effected. Four transit lines were carried up the 
valley, one on each bank of the river and one on 
each shore line of the proposed lake. Other lines 
were run locating streams, roads, etc., forming a 
net-work by means of which errors _in_ the 
field work, could, as disclosed by traverses, 
be very readily located. All of these transit 
lines were levelled and cross-section rods were 
used in running from one established point to 
another. These cross-sections served to locate the 
contours ; their length and accuracy in elevation 
were verified in the field. 

A system of triangulation, with the axis of the 
Quaker Bridge dam as its origin, was carried 
through the basin. The sides of the triangles 
ranged in length from one to six miles. The stations 
were located with a view to insuring triangles 
which should be nearly equilateral. Six readings 
were taken at each station, both verniers being 
read; the mean of these 12 readings was accepted as 
correct, and the triangle was closed on that assump- 
tion. A difference of 15 seconds from 180° in clos- 
ing, condemned the triangle. 

Secondary points were thrown down at intervals 
of a mile and the calculated courses and co-ordinates 
adjusted thereby. ‘ 

The accuracy of the triangulation system was veri- 
fied in the following manner: A favorable locality be- 
ing selected, two points were thrown down. Between 
them a line of stakes was set into which brads were 
driven and filed to a knife edge. The elevation of 
each brad was carefully ascertained; the distance 
between the brads was measured by a 100-ft. steel 
tape, graduated to 5-1000 of a foot. Thermometrical 
readings were taken at each measurement and a 
correction applied for expansion or contraction of 
the tape. Very sensitive thermometers were used 
for this purpose. The corrected measurement be- 
tween brad-points gave the hypothenuse of a right 
angled triangle, and the difference in elevation gave 
its altitude. The difference of the squares of the 
two sides gave the square of the base; and the 
square root of the sum of the squares of the bases, 
gave the correct horizontal distance between the 
two triangulation points. 

This method had been applied to the measurement 
of the line of the New Aqueduct from Croton Dam 
to High Bridge. The distance measured was 28 25- 
100 miles; two separate measurements were made, 
and the difference between them was but 78-1000 of 
a foot. 

The work was done under the direction of Assist- 
ant Engineers ALFRED CRAVEN, CHAS. S. GOWEN, 


and the writer. The time required was about two 
months. 

The survey of the site of the Quaker Bridge dam 
consisted of a series of cross-section lines at inter- 
vals of from 5 to 25 ft., as the topography of the 
ground suggested. The length of the axis, or dam 
line, was 5,600 ft. The ground covered by the cross- 
sections extended from 250 to 500 ft. each side of this 
axis. The outcrops of rock were accurately outlined, 
and 7 trenches from 500 to 700 ft. in length served to 
determine the rock contours along the slope of the 
proposed spillway. 

The topographical survey was completed as far as 
Golden’s Bridge in November, 1886. The work was 
then temporarily discontinued, owing to the in- 
creased demand for engineers in the construction of 
the Aqueduct. 

In January, 1888, however, a systematic explora” 
tion for dams and reservoirs in the Croton basin 
was begun. The charge of this work also was 
assigned to the writer. The Muscoot dam site, at 
Muscoot Mountain, was first explored. Fifty-six 
holes were driven with the diamond drill, 
mainly in the river bed, and the depth 
and character of the rock were estab- 
lished beyond a doubt. Kstimates were 
made for two styles of structure—one of 
masonry and one of embankment—on 
each of the three lines of exploration. 
Further information being required at 
the Quaker Bridge site on~the curved 
line suggested by the Board of Expert 
Engineers, the diamond drill was trans- 
ferred to that point in September, 1888. 

This board of engineers, consisting of 
Messrs. DAvis, CROES and SHUNK, had 
been appointed by the Aqueduct Com- 
mission, in the spring of 1888, to report on © 
the feasibility and strength of the Quaker 
Bridge dam as designed by Chief Engi- , 
neer BENJAMIN S. CHURCH and his con- 
sulting engineer, Mr. ALPHONSE FTELEY. 
Maps of the dam site (ENGINEERING 
NEws, Nov. 3, 1888), plotted from the 
survey just referred to, were placed at 
the disposal of the board, and the esti- 
mates and profiles for the various struct- 
ures considered were calculated by mem- 
bers of Mr. Courcnu’s staff. The profile 
finally recommended differed. from that 
adopted by Chief Engineer CHURCH, 
mainly in the greater thickness of the 
upper portion of the dam. 

The excess of masonry at a point 100 ft. 
below the level of the flow line, in the 
structure as recommended, would be 
about 40,000 cu. yds.; the width of its 
base was 235 ft., as against 216 ft. 

Quiescent forces; waves of transla- 
tion ; ice-expansive force and impact, and earth- 
quakes were considered in their investigation. 

The curved !ine was recommended in preference 
to the adopted angular line, because “the dam will 
be more pleasing in appearance and better able to 
resist extraordinary forces.” It is admitted that 
“excessive thrust in the direction of the curve can- 
not be produced until the force of gravity has been 
overcome;” but the profile is so proportioned that 
more than twice the pressure any conceivable or- 
dinary force could exert would be necessary to over- 
come gravity and thereby bring into play the func- 
tions of the arch claimed for the curved structure. 
The estimated cost of the dam, as recommended, on 
the adopted line was $3,824,754, on the curved line 
suggested by the Board of Experts $4,171,380, a 
difference of $346,626, in favor of the adopted line, 
all other things being equal. 

Being impressed with the idea that a site might 
be found more favorable than any yet suggested 
the writer explored the bed of the river below the 
limit of the surveys already referred to. Ata point 
near the mouth of the Croton the stream was found 
to flow through a cajfion some 400 ft. in length. The 
bed of the river and walls of the cafion were of 
gneiss rock; the width of the caiion was but 100 ft. 
On the right bank the bed rock cropped, at intervals, 
to the flow line; on the left the sides of valley rose. 
even more precipitously, to the height of about 150 
ft.; from these to the flow line the rise was more 
gradual. This site, judging from superficial indica- 
tions, would serve for the construction of a dam at 
about one-third the estimated cost of the one at the 
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Quaker Bridge site; its location was such that it 
would add about 25% to the storage. | 

Mr. FreLry having succeeded Mr. CuurcnH as 
Chief Eogineer (the latter having been retained as 
consulting engineer), the writer reported this dis 
covery to him, and accompanied him to the locality. 
A subsequent visit was made with Mr. Caurcnu 
added to the party. The ground was carefully ex- 
plored, and the point of attack determined upon; an 
additional drill was equipped and set in operation 
at once. 

The rock was found to dip sharply from the river 
on the south bank. Far below the level of the river 
bed quick sand was encountered, into which the 
drill rods sank some 30 ft. Two hundred feet south 
of the river a peculiarly hard material was encoun- 
ered at a depth of 75 ft. from the surface. It was 
penetrated with the diamond bits and showed such 
a core as would be expected from conglomerate 
rock. Underlying it, and 150 ft. from the surface, 
the bed rock was encountered. It was penetrated to 
a depth of 10 ft., wher the rods again dropped into 
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PART PROFILE OF LOCATION “M.” 


the quicksand, sinking some 40 ft. by virtue of their 
own weight. 

A profile of this site, indicated as location ‘‘ M,” is 
herewith shown. Between this Jocation and the 
Quaker Bridge extensive borings were made. 

The accompanying map (ENGINEERING NEWS, Nov. 
22, 1890,) covering that portion of the basin between 
Croton Lake and the mouth of the Croton River, 
shows the locality here referred to and those subse - 
quently explored. 

When it was definitely shown that the rock 
pitched away from the river, to the south, through- 
out the entire length of this lower portion of the 
valley, the Commission authorized a thorough in- 
vestigation between the Quaker Bridge site and 
Croton Dam. The writer, therefore, made a careful 
exploration of the bed of the river and both sides of 
the valley; and after deciding upon the most favor- 
able localities, visited them with members of the 
Commission and the Chief Engineer. By examining 
the river bed at seasons of low water, still more fav- 
orable localities were discovered, so that the investi- 
gation extended over.a term of two years. Twelve 
sites, in all, were investigated, on which 20 separate 
lines were explored. In addition to these 20 cross 
lines a number of holes were driven along the valley 
bet ween the sites to detect the possible presence of 
a “‘back-bone” of rock not indicated by surface crop- 
pings. One hundred and ninety holes were driven 
by the three diamond drills; these holes represent, 
in the aggregate, a total of 15,055 ft. ’ : 

During the two years that this work was in 
progress the newly appointetl Aqueduct Commission 
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PROFILE OF LOCATION AT CORNELL'S 


decided upon the construction of reservoir ‘“*M,” (EN- 
GINEERING NEws, March 22, 1890), on the Titicus 
River, near Purdy’s station. The writer selected a 
more favorable site for the dam than that of the 
surveys of 1857-58 and suggested raising the height 
of the dam about 20 ft., thereby increasing the stor- 
age of the basin from 4,500 million to something 
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CONTOURED PLAN SHOWING POSITION . OF 


over 6,000 million gallons. These changes being 
approved, the site was carefully explored with the 
diamond drills and a topographical survey of the 
proposed reservoir instituted. This survey was ex- 
tended some miles beyond the reservoir to include a 
large basin immediately above it, which could be 
made available by a small earth dam at Somers 
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Center—the head of reservoir “M.” Before the com- 
pletion of this survey the Commission decided to 
construct the system of dams at reservoir ““D” on the 
west branch of the Croton, near Carmel. Some 
change was made in the location of the main dam 
aeross the Croton; but the ‘site of the subsidiary 
dam, near Craft's station, remained as originally 
located. The diamond drill explorations indicated 
a desirable foundation and the plans for the struct- 
ures were accordingly prepared. The contract 
for the dam at reservoir “M”" was let in 
February last, and for those at reservoir ‘“D,” 
during the past summer. Within the past 
year a dam has also been placed under contract by 
the Department of Public Works, on the Muscoot 
River, at Reservoir “A.” These localities are shown 
on the map of the Croton water shed, which also ac- 
companies this paper. The estimated storage of 
Reservoir ‘‘M” is 6,000 million; of Reservoir ‘*D,” 
9,000 million, and Reservoir ‘“‘A,” 7,000 million, a 
total of 22,000 million galls. This brings us to the 
consideration of a larger reservoir in the lower 
basin. Accompanying the report of the explora- 
tions for such a reservoir was a map and profile 
showing its capacity between the Quaker bridge 
site and Croton Falls (ENGINEERING NEws, Nov. 22, 
1890). The quautities there shown are the result of 
a more recent estimate than those given in previous 
tables. The calculations were fmade mainly from 
the contour maps, plotted from the topographicai 
survey already referred to. There was alsoa map 
of the valley between Croton Lakeand the Hudson 
River, on which the various sites and intermediate 
borings were indicated. In addition to these were 
maps of each site, ona scale of 100 ft. to lin., anda 


profile showing the surface of the valleyand the - 


underlying rock. Each boring was shown on the 
profiles, and classified the strata as penetrated. 
There were 35 of these sheets. A sufficient num- 
ber of them are partially reproduced with this paper 
to indicate the character of the work. In addition 
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to the maps and profiles submitted with the report, 
were estimates for dams at several of the most 
favorable sites. These estimates were for a masonry 
dam entirely across the valley, and for a combina- 
tion of a masonry dam and an earth dam—the latter 
with a masonry core, Site 2 was the locality re- 
commended by the Chief Engineer, in preference to 
any other, in his report tothe Aqueduct Commission. 

Cornell's site and the Quaker Bridge site were 
duly considered, in the event of its being necessary 
to increase the storage at some future time by con- 
structing a dam at a point near the mouth of Croton 
River. 

As the opponents to the Quaker Bridge dam ap- 
proved of the plans for the construction of the dam 
at Site 2, as exhibited at the public hearing on Oct. 
27, and as its construction would set at rest the long 
controversy on this subject, the writer may be ex- 
cused for quoting in part from his own report, 
That report was submitted to the Chief Engineer on 
Sept. 13 last. In referring to Site 2 it states: ‘“‘ The 
recent opening of the new Croton Aqueduct so low- 
ered the water in the Croton River, that I was ena- 
bled to examine its bed more thoroughiy than on 
any previous occasion. Except at lines “C” and “‘D” 
at this site, where the presence of rock in the river 
bed had been suspected, no further discoveries were 
made. But the outcrop on these lines makes Site 2 
one of the most desirable points in the basin. From 





SKETCH SHOWING SIDE SPILLWAY 


IN CONNECTION WITH AN 


ENGINEERING NEWS. 


way were given in the same report as follows: 
“The .desirability of avoiding the heavy expenses 
incident to constructing the usual form of spillway 
over a dam of such height as this site would necessi- 
tate, suggested to me the idea of a ‘side’ spillway. 
Such a spill way would consist of a comparatively 
low wall extending up stream. as far as the over- 
flow demanded, and terminating in a stop wall at 
right angles to the valley, which should be built to 
a height greater than the flood line. The exposed 
rock along the north side of the valley, at Purdy’s 
Brook site, affords an excellent foundation for such 
a wall, and also for the excavation of a trough into 
which the surplus and flood waters would spill, and 
by which they would be discharged down an over- 
flow stepped in the rock to the bed of the river be- 
low the dam. I submit a sketch for your.considera- 
ion which may give a clearer idea of what I pro- 
pose.” The accompanying sketch is. reproduced 
from a tracing of the one accompanying the writer’s 
report. 

In the report of the Chief Englneer, Oct. 8, 1890, 
he shows the necessity for a large reservoir on the 
main stream to collect the drainage of about one- 
third the area of the water shed above the Croton 
Dam. ‘An additional and very weighty argument” 
for the construction of a dam below the present 
Croton Dam is that the latter “is not built in sucha 
manner as a structure should be on which depends 


EARTH DAM. DESIGNED 
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the flow line on the south side of the valley to the 
bed of the river, about 200 ft., the rock is practically 
on the surface ; it is also in sight in the side hill on 
the north side. Between these outcrops the ma- 
terial overlying the bed rock is the same as at line 
“A,” very compact gravel and dense hard-pan. The 
excavation in the bed of the river would be but 50 
ft. through this material at the north bank, while 
the rock is at the surface on the south bank, as 
already stated. This fact greatly modifies the diffi 
culty of controlling the river during construction, 
as it lessens the quantity of material to be removed 
and does away with the necessity of timbering. 
The width of the valley is but 900 ft. ‘“ A” line is 
about 1,300 ft. above “‘D” line, and between the 
aqueduct and the flow line the bed rock lies close 
to the surface the entire distance. This affords an 
excellent opportunity for a “side” spillway, a 
description and sketch of which are embodied in 
this report. Careful estimates have been prepared 
on lines “ A,” “ B,” “C” and “ D,” and also for the 
**side” spillway at lines “* A” and “C.” These esti- 
mates are for a masonry dam of the adopted profile 
for the Quaker Bridge dam; and for a combination 
of a masonry dam and earth dam with a masonry 
core. The earth dam has a width of 20 ft. across 
the top and slopes 24¢ to 1. The masonry core is 
8 ft. wide at elev., 2.10 and 40 ft. at datum. The 
deposit of hard pan above the flow line and to the 
north of lines ‘‘A” and “B” will furnish ample 
material for constructing the earth dam.” 

In considering the advantages of Purdy’s Brook 
site, the description and sketch for the side spill- 


the very life of New York.” He also points out that 
as the “important parts of the new aqueduct system 
are built in view of the construction of a high dam 
on the lower part of the river, the rest of the work 
should be made to conform to the existing features.” 
The report further states that the present situation 
is radically different from the one which demanded 
the construction of the Quaker Bridge Dam. Several 
smaller dams being now under contract in the 
upper basin, the necessity for the storage of so large 
a body of water no longer exists; consequently a 
dam at Site 2 would suffice for some 20 years to 
come. Further, he demonstrates that ‘‘ the accu- 
mulated interest of the sum which. could be saved 
at the present time by building the dam at Site 2 
would more than equal the cost of its construction.” 
The saving of time in the construction of the dam 
at Site 2 is also pointed out and the fact that the 
land to be taken is some 1,600 acres less; it avoids 
the necessity of constructing the expensive roads 
and bridges between Site 2 and the Quaker Bridge; 
and is subject to less “risks of accident, loss by 
leakage, delays, etc., etc., which are proportionate 
to the height and length of the dam.” The report 
suggests that the dam, if built, be called the ‘‘ New 
Croton Dam.” 

The report of Mr. Gro. W. BrirDsELL, Chief Engi- 
neer of the Department of public Works, dated Oct. 
21, 1890, and discussing the proposed New Croton 
Dam, maintains that the construction of any more 
dams than those now under contract is unnecessary 
and premature. These reservoir’s—the ‘East 
branch,” ““M,” “D” and *‘A” will store 20,000 million 
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gallons. Assuming 150 million gallons per day 
as sufficient for the present consumption, he main. 
tains that but 10,000 millions additional storage, in 
very dry years, would be needed to furnish the 
additional 40,000,000 required at the present time. 
He places the yearly increase in consumption at 
3,000,000 gallons per day and argues that at that rate 
the present supply will last for 22 years. He also 
maintains that as the capacity of the new aqueduct 
is 325 million gallons and the old aqueduct, when 
relieved of present strain, is 75 millions, it would be 
necessary to secure the drainage of the entire water 
shed to fill them; consequently the dam, when built, 
should be placed at the lower end of the basin. 

As “the present Croton dam has been in use for 
50 years, and never given any trouble, and has per- 
formed all that was contemplated when it was 
built,” Mr. BrrpsEL1 fails to see why its present util- 
ity and security should be questioned. Asa matter 
of fact, he argues, the increased quantity of water 
brought to the city year after year, and each stor 
age reservoir built above it have relieved it of pres- 
sure to that extent, and have increased its safety. 

The Chief Engineer of the Aqueduct Commission 
replies to Mr. BIRDSELL’s report under date of the 
12th inst. 

He accepts the increase in daily consumption, as 
stated, at 3,000,000 gals. per annum, which in 22 
years would be 66,000,000 gals. This added to Mr. 
BIRDSELL’s estimate of present consumption— 150,- 
€09,000 gals.—would place the daily consumption, at 
that future date, at 216,000,000. But he maintains 
that during a dry year, similar to that of 1880-1881, 
the whole yield of the river from the water sheds of 
the reservoirs enumerated by Mr. BIRDSELL, would 
not furnish 180,000,000 per day, consequently he avers 
that a reservoir ‘“‘further down the river is absolute- 
ly necessary to collect the drainage from the por- 
tions of the water shed located below the reservoir 
now under construction.” 

Mr. FTELEY quotes the language of his own report 
regarding the stability of Croton dam, and adds: 
**T fail to see that the safety of the present dam has 
been increased by the consumption and by the erec- 
tion of reservoirs.” He concludes by further quota- 
tions from his report regarding the advantages of 
the knowledge which the construction of the new 
Croton dam would give as to effect on the quality 
of water stored in such exceptionally large quanti- 
ties ; as to the capacity of the water shed to furnish 
the large quantity of water required; as to the 
‘advisability of accumulating the storage to add to 
the flow of dry years”; and ultimately in regard to 
the propriety of extending the storage systems of 
the Croton waters, or of looking to some other 
source for the necessary increase. 

What conclusion will be reached cannot now be 
foretold. In any event the city has been furnished 
with one of the grandest and most perfect aque 
ducts that engineering skill has ever devised or con- 
structed ; its storage resources will, in the near 
future, have been increased nearly fourfold; and 
the possibilities of its water supply for the next 
quarter of acentury are no longer matters of surmise 
or conjecture, 


Legal Decisions of Interest to Engineers. 





Injury in Switching Yards.—Where there is a public 
crossing through the switching yards of a railway com- 
pany. the presumption is that persons crossing such tracks 
at such a place use due care, and the burden is upon the 
eee eae to show by way of defense that they did 
not. though the of one killed by a switching 
engine be found some distance from a crossing, if the 
circumstantial indications point to the crossing as the 
place of the accident, it will be presumed, in the absence 
of proof to the contrary, that the accident occurred there, 
where he had aright to be. (Phillips v. Milwaukee & N. 
Er) Co., Supreme Court of Wisconsin, 46 N. W. Rep., 


Appeal from Minnesota Railway Commissioners.—No 
appeal can be taken from an order of the Minnesota Rail- 
way and Warehouse Commission relating to the mode of 
operating a railway so as to promote the safety and con- 
venience of the public. The only way in which objection 
thereto can be e' is by way of defense to an action 
brought to sustain such order, (Minneapolis & St. Louis 
Ry. v. Buard of Railway Co oners of Minnesota, 
Supreme Court of Mimosvin, 46 N. Y. Rep., 559.) 

Exemption of Water-Works from Tazxation.—W here 
the constitution of a State pro that “no man or set of 
men are entit/ed to exclusive, se te public emolument 
or vseew from the community but in consideration of 
pu services,” the legislature has no posres, fe exempt 
municipal water-works from taxation i t exacting 
any for such exemption some public service to 
the State as a consideration, as such water-works 
to ‘ey => its — ad ane not as . Faw - 
pality. mmonw v. ben, of Appeals 
of Kentucky, 14 S. W. Rep., 372.) 
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Statistics Showing the Progress and Prospects 
of Railway Construction in the Far Western 
States. 


(WITH MAP NO. 29.) 





WYOMING.—Existing Roads. 


1. Burlington & Missouri River.— Track laid in 
1889, South kota State line to Cambria, 29.85 miles. 
Track laid since Jan. 1, 1890, Newcastle to Merino, 28.7 
miles. Under construction, Merino, northwest, 100 miles. 
Under survey, end grade to Buffalo, 50 miles. 

2. Pacific Short Line.—Track laid since Jan. 1, 1890 
Sioux City, Ia., to O'Neill, Neb., 1285 miles. Under con 
tract, O'Neill to Ogden, Utah, 80§.5 miles. President 
Donald McLean, Sioux City, Ia. 

3. Union Paci fic.—Track laid since Jan. 1, 1890, Wen- 
dover to Douglas, 32 miles. Surveyed, Eagle Rock, Idaho, 
to National Park, 75 miles. 


Projects and Surveys- 

4, Big Horn Southern .—Projected, Custer, Mont., to 
Casper, Wyo., 275 miles. 

Total.—Track laid in 1889, 29.85 miles. Track laid since 
Jan. 1, 1890, 60.7 miles. In process of construction, 525 
miles, Surveyed or under survey, 75 miles. Projects of 
some promise, 180 miles. 


MONTANA. Existing Roads. 

5. Great Northern.—Track laid in 1889, Neihart 
Rranch.—Sand Coulee Branch to Buelah, 10.4 miles. Track 
laid since Jan. 1, 1890, Buelah to Monarch, 31.1 miles. Pro- 
jected, Monarch to White Sulphur Springs, 50 miles.—Pa- 
cific Extension —Track laid since Jan. 1, 1890, Assinni- 
boine to Cut Bank Creek, 130 miles. Under construction, 
Cut Bank Creek, 370 miles. Surveyed, end of grade 
to Pacific Coast, 350 miles. 

6. Montana & Canada.—Track laid since Jan. 1, 1890, 
Great Falls to Lethbridge, Alberta, 198 miles. President, 
Donald Grant, Fairbault, Minn.; Chief Engineer, W. D. 
Bradley, Great Falls. 

7. Northern Pacific.—Track laid in 1889, Laurel to 
Red Lodge, 43.7 miles.—Gallatin-Butte Cut-Off.—Track 
laid in 1889, 57.3 miles. Track laid since Jan, 1, 1890, 13.2 
miles.—Elkhorn Branch.—Track] laid in 1889, Boulder 
toward) Elkhorn, 11.9 miles. Track laid since Jan. 1, 
1890, end track to Elkhorn, 8.6 miles.—Sappington- 
Pony Branch.—Track laid since Jan. 1, 1890, ping- 
ton to Norris, 10.6 miles; Norris to Pony. 7.1 miles.— 
Mullan Branch.— Track laid since Jan. 1, 1890, De Smet 
west, 102 miles. Under construction, end track to Idaho 
State line,7.5 miles. Surveyed, Ft. Benton to Billings, 
225 miles; Livingston to Castle, 50 miles. Projected, 
Kootenai Station to International line, 50 miles. 


Projects and Surveys. 

8, Butte City, National Park & Southwestern,-Pro- 
feted, Butte City to Wyoming State line, 150 miles. Pres- 
ident, Lee Mantle; Chief Engineer, N.C. Ray; both of 
Butte City. 

9. Montana & Western Pacijic.—Projected, Anaconda 
te Idaho State line, 125 miles.. Wm. Thomson, Butte City, 

ont. 

10. Montana & Wyoming.—Projected, Helena to Wy- 
oming State line, 260 miles. W.G. Bailey, Helena, Mont. 

Total.—Track laid in 1889, 123.3 miles. Track laid since 
Jan. 1, 1899, 435.6 miles. In process of construction, 347.5 
miles. Surveyed or under survey, 275 miles, Projects of 
some promise, 730 miles. 


IDAHO.—Existing Roads. 

7. Northern Pacific.—Mullan Branch.—Track laid'since 
Jan. 1, 1890, Mullan to Montana State line, 8 miles. 
Lewiston Branch.—Track laid since Jan. 1, 1890, Pullman 
east, 25 miles. Under construction, end track to Lewis- 
ton, 60 miles. Under construction, Lewiston to Asolin & 
Tammany Co.’s mines, 13 miles. 

3. Union Pacific.—Oregon Ry. & Navigation Co.— 
Track laid in 1 Washington State line to Wallace, 78.4 
miles. Track laid since Jan. 1, 1890, Wallace to Burke, 6.4 
miles; Wallace to Mullan, 6.7 miles. 

ll, Wallace & Sunset.—Track laid since Jan. 1, 1890, 
Wallace up Nine Mile Creek, 3.5 miles. Projected, end 
track up Nine Mile Creek, 1.5 miles. President, Geo. V. 
enmanemns Chief Engineer, J, R. jStephens; both of Wal- 

ace. 
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12. Boise Central.—Projected, Boise City to Oregon 
State line, 47 miles. President, C. W. Moore; Secretary, 
Chas. A. Clark; both of Boise City. 

13. Hailey Gold Belt & Puget ‘Sound,—Projected, 
Hailey to Junction Bar, 65 miles. 

14. Idaho North & South.—Projected, Nampa to Lew- 
iston, 210 miles. Jas. McGee, Nampa. doe asi 

Total.—Track laid in 1889, 78.4 miles. Track la’ ce 
Jan. 1, 1890, 69.6 miles. In process of construction, 93 
miles. Surveyed or under survey, 50 miles. Projects of 
some promise, 368 5 miles. 


WASHINGTON.—Existing Roads. 


‘ llingh Bay & British Columbia.—Track 
tala since Jon. 1, 1890, hatcom to Internationa! line, 23 
miles. 

. Ellensb & Northeastern.—Under construction, 
Kllonabure to Port Eaton, 40 miles. Surveyed, Port Eaton 
‘to Davenport, 150 miles. Chief Engineer, Hubert C. 
Ward, Tacoma, Wash. eee . 

17. Fidalgo om & Anacortes .—Trac nee Jan. 

1890. iy og ty to Anacortes, 11 miles. Projected, 

Hidalgo City Bay View, 10 miles; Fidalgo City to Mt. 

Vernon, 25 miles. 

5. Great Wosthers anole ven & Secthorn -2- 

Track miles; - 

laid tn 15 ck laid since Jan. i, 1890,Fairhaven to 

Montana R. R Under a 

3 & a R. R.— con- 

eee Satie to Fairhaven & Southern R. R., 77 
miles. Surveyed, Seattle to Portland, 160 miles. 

waco Steam & Navigation.—Track laid in 1889, 

+ Gonek te Waroutts:, 1? nilloe. Under survey, Stouts 


to Frankfort, 10 
Conteele Foam: ee 1889, o 
es. er construc branc 
tore CoN ct , Summit to Gray's . 39 
miles; Summit to Olympia, 22 miles; to Hood's 
Canal, 16 miles. f 


. Northern Pacific.—Central Washington, Branch .— 
; ck laid in 1! a Hite to Almira, 67 miles. Track 
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laid since Jan. 1, 1890, Almira to Grand Coulee, 19.4 miles. 
—Durhbam Branch.—Track laid since Jan. 1, 1880, Durham 
north 10 miles. Under construction, end track to Niblock’s, 
10.8 miles.—_-<Lake W ashin Belt R. R.— Track laid since 
Jan. 1, 1890, Black River Junction north, 5 miles. Under 
construction, end track to Snohomish, 17.8 miles. —Ta- 
coma, Olympia & Gray's Harbor K, R.—Track laid since 
Jan. 1, 1890, Centralia toward Ocosta, 50miles. Under 
construction, end track to Ocosta, 10.7 miles.—Seattle, 
Lake Shore & Eastern R. R.— Track laid in 1889. 
Fall City southeast. 10 miles; end track north, 4 
miles; branch to wanenares 5 miles. Track laid since Jan. 
1, 1890, 33 miles north of Snohomish to 80 mules north of 
Snohomish, 47 miles. Under consiruction, end track to 102 
miles north of Snohomish, 22 miles. Projected, Almira to 
Snohomish, 200 miles.—Track laid in 1889, Hunters to 
Globe, 2 miles. Track laid since Jan. }, 1890. Lakeview 
west, 35 miles. Under construction, end track to Harlowe 
Junction, 84 miles; Sedro to Anacortes, 25 miles; Bel- 
mont to Farmington, 5 miles; Chehalis to South Bend, 54 
miles. Surveyed, North Yakima to Chehalis, 120 miles. 

20. Oregon & Washington Territory.—Track laid in 
1889, Walla Walla to Dayton, 33.7 miles. Under construc- 
tion, Centralia to Gray’s Harbor, 60 miles. Surveyed, Port- 
land to Hunt’s Junction, 220 miles. 

21. Port Angeles Central,--Graded, Port Angeles 
south, 3.5 miles. Surveyed, end grade south, 82 miles. 
President, Jas. Wickersham, Tacoma. 

22. Port Townsend Southern.—Track laid since Jan. 
1, 1890, Port Townsend to Hood's Canal, 30 miles, Under 
construction, end track, north of Olympia, to Union City, 
40 miles. Projected, Union City to end of track south of 
Port Townsend, 20 miles. 

23. Puget Sound & Gray's Harbor.—Track laid in 
1889, Summit Station to Montesano, 18.37 miles. Under 
construction, logging branch, 3 miles. 

24. Seattle & Northern.—Track laid since Jan. 1, 1890, 
Anacortes to end track, 30 miles. Under construction, 
end track to Hamilton, 7 miles. Under survey, Hamilton 
to Sauk, 25 miles. Chief Engineer, T. A. Hill, Anacortes. 

Seattle Terminal,.—Track laid since Jan. 1, 1890, Seattle 
to West Seattle, 3.2 miles. Under survey, end track to 
Alki Point, 2 miles. 

2%. Spokane Falls & Northern.—Track laid in 1889, 
Spokane Falls to Mission Station, 98 miles. Track laid 
since Jan. 1, 1890, Mission Station to Little Dallas, 46 
miles. Projected, Marcus to Lake Osayoos, 100 miles, 

Tacoma & Fern Hill,—Track laid in 1889, Pacific Ave. 
to Wapatti mills, 2.66 miles; Wapati Lake to Wapati 
mills, 0.66 miles, 

3. Union Pacific,—Oregon Ry. & Navigation Co.-Track 
laid in 1889, Palouse River to Oakesdale, 37.1 miles; Rock- 
ford to Spokane Falls, 26.7 miles; Tekoa to Idaho line, 2 
mae. Jnder construction, Portland to Seattle, 185 
miles, 

2%. Vancouver, Klickitat & Yakimea,—Track laid in 
1889, end track to Salmon Creek, 6 miles. Track laid since 
Jan. 1, 1890, end track east, J0 miles, 
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San de Fuca Ship Canal & Ry. Co,—Projected, 
Penn's Cove to Seattle Northern R.R., 40 miles. Chief En- 
gineer, W. P. Mason, Seattle. 

27. Tacoma & Northwestern,—Under survey, Tacoma 
to Port Angeles, with branch to Port Townsend, 100 miles. 
President, Frank C. Ross; Engineers, Ogden & Bosworth; 
both of Tacoma. 


Total.—Track laid in 1889, 358.19 miles. Track laid since 
Jan. 1, 1890, 343.6 miles. In process of construction, 607.2 
miles Surveyed or undeygsurvey, 1,219 miles. Projects of 
some promise, 472 miles. 


BRITISH COLUMBIA.—Existing Roads. 

28. Canadian Pacifie.—Mission Branch.—Track laid 
since Jan. 1, 1890, Mission Station to Frazer River, 3 miles. 
Under construction, Frazer River to International line, 
17 miles.—Shuswap & Okanagon R. R.—Under construc- 
tion, Sicamous to ranean 51 miles.—Columbia & 
Kootenai R. R,—Track lai nce Jan. 1, 1890, Sprout’s 
east, 20 miles. Under construction, end track to Kootanai 
Lake, 8 miles. Surveyed, Ravelstoke to International 
line, 150 miles. 

5. Great Northern.—New Westminster & Southern 
R. R.—Under construction, New Westminster to Inter- 
national line, 20 miles. 

Total.—Track laid since Jan. 1, 1890, 88 miles. In process 
of construction, 96 miles. Surveyed or under survey, 150 


miles, 
OREGON.—Existing Roads. 

29. Astoria & South Coast.—Track laid in 1889, Skipa- 
non to Carnahans, 6 miles. Under construction, end track 
to Hillsboro, 86 miles. 

30. Coos Bay, Roseburg & Eastern.--Under con- 
struction, Marshfield to or City, 20 miles. Presi- 
dent, T. R. Sheridan; Chief Engineer, C. T. Miller; both 
of Marshfield. 

31. Jacksonville & Medford,-- Under construction, 
Jacksonville to Medford, 10 miles, 

20. Oregon & Washington Territ .--Track laid in 
1889, Fulton to Pendleton, 7 miles. Under construction, 
Union to Elgin, 29 miles. 

32. Oregonian.—Under construction, Goburg, to Jas- 

r, 12m Under survey, Silverton to East rtland, 
miles. Projected, Sheridan to coast, 35 miles; Arlie to 
Kings Valley, 40 miles. 

33. Oregon Pacifie.—Track laid in 1889, end track east, 
5 miles. Partly graded, end track east, 30 miles. Pro- 
jected, end grade to Boise City, Idaho, 430 miles. 

3. Union Pacifie.—Track laid since Jan, 1, 1890, La 
Grande to Elgin, 23 miles, - 
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34. Astoria & see hh he Astoria to Albany, 
125 miles. Chief Engineer, W. B. , Albany. 

35. Baker City & Sumter Valley. Projected, Baker 
City to Sumter Valley, 25 miles. : 

36. Corvallis, Brownsville & Eastern.—Projected, 
Corvallis to Brownsville, 20 miles. Peter Hume, Jas. A. 
Canthorn; both of Brownsville. ¢ 

37. Salem, Tillamook & Astorta.—Projected, Salem 
to Astoria, 120 miles. John G. Wright, Salem. 

38. Siuslaw & Eastern.—Surveyed, Begone to Flor- 
ence, 80 miles. President, A. G. Hovey; Chief Engineer, 
Alfred Kirkland; both of Eugene. 

3. Ui ua Railway & Navigation Co.—Surveyed, 
Drain to ens Bay. 75 miles. President, John C. Drain, 

; Chief Engineer, Henry Theilsen, Portland. 

Total.—Track laid in 1889, 18 miles. Track laid since 

Jan, 1, 1890, 23 miles, In process of construction, 187 miles. 


Surveyed or under survey, 330 miles. Projects of some 
promise, 865 miles. 


CALIFORNIA. Existing Roads. 
40. Alameda County Terminal,-Projected, San Lean- 
dro up Castro Valley. 15 miles. 
41. Atlantic & Pacific.—Projected, Mojave to San 
Francisco, 400 miles, 


42. California & Nevada,—Partly graded, Oakland to 
Walnut Creek, 15 miles. 

43. Carson & Colorado,—Projected, Keeler to Mojave, 
110 miles. 

Los Angeles, Pasadena & Glendatle.—Track laid in 
1889, 15 miles. 

44. Los Angel: s, San Diego’'& Yuma,--Projected, San 
Diego to Yuma, Ariz., 142 miles. Chief Engineer, O. N. 
Sanford, San Diego. 

55. Marysville, Sutter City & Colusa.-Partly graded, 
Marysville to Colusa, 30 miles. 


46. Nevada-California-Oregon.—Track laid since 
Jan. 1, 1890, Lio to Amedee, 9 miles. Surveyed, 
Amedee to Madel Plain, 45 miles. Projected, Madeline 
Plain to Dalles, of Columbia, 330 miles. 


47. Pajare Valley.—Track laid since Jan. 1, 18, 
Watsonville south, 12 miles. Surveyed, end track to 
Salinas, 8 miles. P. W. Morey, Watsonville. 


48. Redondo.—Track laid’ in 1889, Los Angeles to 
Redondo Beach, 17 miles. Under construction in Los 
Angeles, 3 miles. 


49. San Diego, Cuyamaca & Eastern.—Track ‘aid 
in 1889, San Diego to Lakeside, 22 miles, Projected, Lake- 
side to Sulton, 95 miles. 

30. San Francisco & North Pacifie.—Track laid in 
1889, Santa Rosa to Sebastapol, 65 miles; Hopeland to 
Ukiah, 14 miles. Projected, Ukiah to Capello, 6 miles; 
Guernsville Branch extension, 3 miles. 

51. San Francisco & San Joaquin Valley.—Partly 

aded, Antioch south, 70 miles. Surveyed, end grade to 
aatave, 300 miles. President, J. R. Wilber, San Fran- 
cisco. 


52. Southern Pacific.—Track laid in 1889, Paloma to 
Santa Margarita, 3.95 miles; Monterey to Lake Majilla, 
4.43 miles; Knight’s Landing to Picnic Grove, 9.1 miles; 
Newman to Los 08, 21.31 miles. Track laid since Jan. 
1, 1890, Uakdale to Merced, ‘40.6 miles; Picnic Grove to 
Marysville, 18.3 miles. Under construction, Avon to San 
Ramon, 21 miles; Los Banos to Armona Point, 68 miles. 
Projected, Armoaa Point, south, 62 miles. Surveyed, E1- 
wood to Santa Margarita, 75 miles. Projected, Baxers- 
field to San Miguel, 100 miles, 
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53. Lakeport & Ukiah.—Projected, Lakeport to 
Ukiah, 30 miles. D. 8S. McDougle, Lakeport. 

54. Los Angeles & Eastern,-- Projected, Los Angeles 
to Kramer, 9) miles, Chief Engineer, T. J. Rask, Los 
Angeles. 

55. Los Angeles Terminal.—Surveyed, San Pedro to 
Hueneme, with branches to Pasadena, Altadena and 

ng Beach, 140 miles, President, B. F. Hobart, St. 
Louis, Mo. 


56. Point Arena,—Projected, Point Arena to Garcia 

tiver, 10.5 miles. Wells, Russell & Co., San Francisco. 

Santa Monica Surfline --Surveyed, Santa Monica to 
Ballona Harbor, 5 miles. Chief Engineer, T. J. Rask, Los 
Angeles. 


57. Southwestern. — Projected, San Diego to Los Ange- 
les, 65 miles. John Wasson, Chino. 


Total,—Track laid in 1889, 100.17 miles. Track laid since 
Jan. 1, 1890, 79.9 miles. In process of construction, 207 
miles. Surveyed or under survey, 303 miles. Projects of 
some promise, 1,218.5 miles. 


UTAH.—Existing Roads. 
58. Castle Valley.—Partly graded. Price south, 20 
miles. Under survey, end de south, 30 miles. Presi- 
dent, B. W. Briggs, Salt Lake City. « 


59. Ogden & Hot Springs.—Track laid since Jan. 1, 
1890, Ogden to Hot Springs, 9 miles. President, Watson B. 
Farr; Chief Engineer, F. A. Calkins; both of Ogden. 


6). Rio Grande Western.—Track laid since Jan. 1, 1890, 
Thistle to Fairview, 30 miles. Surveyed, Fairview to 
Tintic, 30 miles. 

61. Salt Lake & Bountiful,—Under construction, Salt 
Lake to Bountiful, 8 miles. 


3. Union Pacifice,—Track laid since Jan. 1, 1890, Milford 
to Urton, 7.7 miles. Under construction, Urton to Pioche, 
Nev., 137 miles. _ Track laid since Jan. 1, 1890, Cache 
Junction to Swan Lake, 40 miles.—San Pete Valley R. R. 
Partly graded, Chester to Manti, 15 miles. 


62. Utah Central.—Track laid in 1889, Shall Beds to 
Park City, 16 miles; Fort Douglass to Ked Butte, 7 miles; 
Johnson's Junction to Cottonwood, 20 miles; Johnson's 
Junction to Wagners,6 miles. Under construction, Park 
City, east, 25 miles; Salt Lake City to Grantsville, 40 miles. 
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63. Wyoming, Salt Lake & California.—Projected, 
Evanston, Wyo., to Deep Creek, 165 miles. Chief Engi- 
neer, J. A. Moffatt, Salt Lake City. 


Total.—Track laid in 1889,49 miles. Track laid since 
Jan. 1, 1890, 66.7 miles. In process of construction, 278.5 
miles. Surveyed or under survey, 260 miles. Projects of 
some promise, 325 miles. 


COLORADO.—Existing Roads. 
7. Burlington & Missouri River.—Proiected, St- 
Francis, Kan., to Colorado Springs, 180 miles. 


64. Denver & Rio Grande.—Track laid in 1889, Glen- 
wood Springs to Rifle Creek, 26.6 miles; Aberdeen Junc- 
tion to Aberdeen, 5 miles; Sapinero to Lake City, 36 miles. 
Track laid since Jan. 1, 1890, Manitu to Pikes Creck, 9 
miles; Villa Grove to Alamoosa, 54.2 miles; Rifle Creek 
to G Junction, 62.9 miles. Surveyed, Crested Butte 
oats 10 miles. Projected, Acequia to Buena Vista, 113 
miles, 

3. Denver, Texas & Fort Worth.—Track laid in 1889, 
Forbs Junction to Victor mines, 7.3 miles. Track laid 
since Jan. 1, 1890, Catskill east and west along Ked River, 
16 miles; Martinsen to Catskill, 13 miles; Road Junction 
to Berwind, 2.8 miles. 

65. Georgetown, Silver Creek & Chicago Lakes.— 
Under construction, Georgetown to mines, 10 miles, Presi- 
dent, Geo. W. Hall, Georgetown. . 

66. Golden & Denver.—Under construction, Golden to 
Deaver, 12.75 miles. Chief Engineer, Edward L. Berthoud, 

olden, 

67. Little Book Clif’.—Track laid since Jan. 1, 1890, 
Grand Junction to Little Book Cliff, 11 miles. 
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6. Rio Grande Southern.—Track laid since Jan. 1, 
1890, Dalles to Telluride, 432 miles. Under construction, 
Tellurideto Lurango, 160 miles. Chief Engineer, C. W. 
Gibbs, Silverton. 

69. Silverton,—Track laid in 1889, end track to Ironton, 
2.75 miles, Projected, Silverton to Lake City, 59 miles. 
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10, Aspen & Southern.— Projected, Aspen to Ashcroft, 
36 miles. President, H. A. W. Tabor, Denver. 

71. Colorado, Utah & Pacifie.—Pr ted, Venver to 
Salt Lake City, 449 miles. President, Jas. McLean, Den- 
ver. 

72. Denver & Resort.—Surveyed, Denver to Resort, 
with branch to Golden, 17 miles. President. H. A. W. 
Tabor ; Chief Engineer, J. 8. Titcomb ;both of Denver. 

73. Denver, Colorado Canon & Pacific.—Surveyed, 
Grand Junction to Gulf of California, 1,037 miles. Chief 
Engineer, Robert B. Stanton. 

74 Pueblo & Western.—Projected, Pueblo to Rosita, 
55 miles. President, J. C. Teller, Denver. 

75. Salida & Palmer Lake.—Under survey Salida to 
Palmer Lake, 30 miles. President, John D. Perry, St. 
Louis, Mo.; Engineers, Martin, Aulls & Fallett, Denver. 


Total.—Track laid n 1889, 78.65 miles. Track laid since 
Jan. 1, 1890, 186.972 miles. in process of construction, 182.75 
miles, Surveved or under survey, 100 miles. Projects of 
some promise, 717 miles. 


NEW MEXICO. -Existing Road 


176. Kansas City El Paso & Mexican,—Under con- 
struction, Lauroria, Tex., to New Mexico line, 10 miles. 
Surveyea, Texas State line to White Oaks, 138 miles. 

17. Pecos Valley.—Track laid since Jan. 1, 1890. Pecos, 
Tex., north 65 miles. Graded, end track to Eddy, 25 
miles. Surveyed, Kddy tw Roswell, 95 miles. i- 
dent, J. J. H rman, Colorado Springs, Colo.; Chief En- 
gineer, H. H. Cloud, Eddy. 

78. Senta Fe Southern.—Surveyed, Santa Fe to San 
Pedro, 50 miles. Chas. Johnson, Santa Fe. 

19. Silver City, Pinos Altos & Mongullon.—Track 
laid, Silver City to Pinos Altos, 10 miles. John C. Miller, 
Silver City. 
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8). Rio Grande & Utah,—Surveyed, Algodones to Du- 
rango, Colo., 16€ miles. 

Total.—Track laid since Jan. 1, 1890, 50 miles. In process 
of construction, 25 miles. Surveyed or under survey, 433 


miles. <i 
ARIZONA. Existing Roads. 


81. Central Arizona,—Projected, Fulton to Phosnix, 
100 miles. Chief Knginecr, Woodbury Howe, Flagstaff. 

Total.—Surveyed or under survey, 720 miles. Projec's of 
some promise, 100 miles. 


TEXAS.—Existing Roads. 


(Lines within limits of map only.) 

82. Austin & Nothwestera,—Track laid in 1 
to Marble Falls, 16 miles. Projected, Marble 
Llano 15 miles. 

83. Corpus Christi & South American.— Under con- 
struction, Corpus Christi to Brownsville, 150 miles. Pr >i- 
dent, EK. H. Ropes; Chief neer, D. J. Thayer; >. 1. 
Mallory; all of Corpus Christi. 

MM. Dallas, Pacific & Southeastern.—Partly graded, 
Dallas, northwest, 65 miles. Chief Engineer, W. J. Sher- 
man, Dallas. 

Denison Rapid Transit.—Track laid in 1889, in Deni- 
son, 6.1 miles. 


85, Ft. Worth & A sneer gus. eeeny graded, Ft. 
Worth to Springtown, 30 miles. Projec , Springtown 
to Graham, 45 miles, President, Charles C. Black, Ft. 
Worth. 

86. Ft. Worth & Rie Grande.—Track laid in_ 1889, 
Granbury to Dublin, 49.7 miles. Track laid since Jan. 1. 
1890, Dublin to Comanche, 22 miles. Under construction, 
Comanche to Bro®nwood, 25 miles. Surveyed, Brown- 
wood to Brady, 50 miles. Projected, Brady to Kerrville, 
112 miles. 

87. Gulf, Brazos Valley & Pacifie.—Under construc- 
tion, cn to Mineral Wells, 10 miles, Surveyed, Min- 
eral Wells to Henrietta, 70 miles. Projected, Milsaps to 
Velasco, 220 miles. President, C. W. White; Chief Engi- 
neer, G. B. Gurley; both of Waco. 

88. Haines Medina Valley —Track laid since Jan. 1, 
1890, Castroville to Lacoste, 7 miles. President, Mrs. Chas. 
D. Haines: Chief Engineer, Owen Merriwether; both of 
Castroville. 

89. Houston Belt & Magnolia Park.—Under construc- 
tion, Houston to Port Houston, 4 miles. President, J. T. 
Brady, Houston. 


90. Houston & Texas Central.—Track laid since Jan. 
1, 1890, Hutchins to Lancaster, 5 miles. 


91. Missouri, Kansas & Texas.—Track laid in_ 1889, 
Lancaster to Waxahachie, 16 miles. Partly graded, Wax- 
ahachi:: to Hillsboro, 36 miles; Smithville to Lockhart, 36 
miles; Boggy Tank to Sealy, 27 miles. 

92. Paris, Marshall & Sabine Pass.—Projected, 
Montvale to Paris, 100 miles. 

93. Red River, Sabine & Western.—Surveyed, Ft. 
Worth to St. Aug 1stine, 200 miles. Partly graded, Nacog- 
doches east 10 miles. ected, San A stine to Alex- 
andria, 105 miles. President, L. W. Lieoyd, Nacogdoches, 

1. San Antonio & Aransas Pass.—Track laid in 1889, 
West Point north, 25 miles; Waco south, 18 miles; Brazos 
River east, 20 miles; Shiner to Lockhart, 55.5 miles. Track 
laid since Jan. 1, 1890, end of track north of Weat Point, 
north 35 miles; end of track south of Waco, south lv 
miles. Under construction, between ends of track, 32 
miles. Surveyed, Houston to Alexandria, La., 220 miles. 
Projected, Waco to Paris, 200 miles; Kennedy to Laredo, 
150 miles. 

95. Sherman, Depiows ¢ pee ane 
Jan. 1, , Sherman to n miles. 7 
eins tee President, C. H. Osburn, Ft. 


Burnet 
alis to 


Sherman to Dallas, 80 miles. 
Scott, Kan.; Chief Kngineer, Geo. M. Jarvis, 


06. Southern Pacific.—Track laid in 1889, Victoria to 
Heeviile, 55 miles. 

Texarkana Northern,—Track laid in 1888, Texar- 
kana to Arkansas State line, 1 mile. 

9, Weatherford, Mineral Wells & Northwestern.— 
Track laid since Jan. 1, 1890, Weatherford to Mineral 
Wells, 18 miles, 
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98; tyson & Abilene, Projected, Angon to Abilene, 38 

miles, oF C, MoKachep, Anson, : ; 


Brackett, Ft. Clark & Rio Grande.—Surveyed, 
Brackett to Spofford Junetion, 5 miles. B. H.. Gardner, 
Brackett. 

9%. Brownsville, Continental & Northern.— t- 
ed, Browusville to San Antonio, 300 miles. ent, 
Feliciano San Romano; Vice-President, Jas. G. Brown; 
beth of Brownsville. 

100. Corsicana & Southeastern.—Surveyed, Corsi” 
cana to International & Great Northern Ry., 50 miles- 
President, Chas H. Allyn, Corsicana. 

101. Lam) as, Burnet & “Southern.—Surveyed, 
Lampasas Liano, 58 miles, Chief Engineer, H. L. 
Higdon, Lampasas. 

102. Navasota £ Huntsville.—Surveyed, Navasota to 
Huntsville, #2 miles. D.C. Giddings, Brenham. 

Aransas Pass & Harbor City.-Under survey, 
Rockport to Victoria, 60 miles. 

103. San Angelo, Abilene & Henrietta.— Projected: 
Abilene to Henrietta, 175 miles. President, E. H. East, 
San Angelo. 

104, Taylor, Georgetown & Weatern.—Projected, 


Taylor to Georgetown, 30 miles. President, A. V. Doak, 
Taylor. 


1065. Waco, Lampasas & Speen eranes Liano to 
Lampasas, 40 miles. ected, Lampasas Waco, 100 
miles. Chief Engineer, C. A. Gilchrist, Waco. 

Total.—Track laid in 1889, 264.3 miles. Track laid since 
Jan. 1, 1890, 157 miles. In}process of construction, 435 miles. 
Surveyed or under survey, 580 miles. Projects of some 
promise, 1,600 miles. 


MEXICO.---Existing Roads. 


Interoceanic.—Track laid in 1889, Nonacamilpa to 
Puebla. 47 miles; Vireyes to Perote, 29 miles; branches, 
23.56 miles. Track laid since Jan. 1, 1890; Perote to end 
track, 70 miles. Under construction, Nonacamilpa to Cal- 

ulalpam, 10 miles; Acapulco to Atlixco, 175 miles. 
foc , San Juan de Los 08, 40 miles; Chietla to Caut la 
Morelos, 42. miles. Yautepic to Cuernavaca. 17 miles; 
Soapayuca to Pachuca, 34 miles. 

Mexican,—Track laid since Jan. 1, 1890, Pachuca to 
Ometusco, 30 miles. 

Mexican Central.—Track laid in 1889, Salinas to San 
Jose, 117.8 miles. Track laid since Jan. 1, 1890, San Jose to 
end track, 8 miles. Surveyed, Guadalajara to 16 miles 
east of San Blas, 150 miles. 

Mexican National.—Under construction, Maravatio 
to Colima, 250 miles; branch to Catorce, 11 miles. Sur- 
veyed, Cedral toward Rio Verde, 58 miles. Projected, 
end survey to Rio Verde, 149 miles. 

Mexican Northern.—Under construction, Escalon to 
Sierra Mojada, 85 miles. 

Mexican Pacific.—Track laid since Jan. 1, 1890, Ton- 
ala toward Frontera, 20 miles. Projected, end track to 
Frontera, 400 miles. 


Mexican Southern.—Track laid since Jan. 1, 1890, 
Pueblo south, 25 miles. Under construction and track to 
Tecumavaca, 114 miles. Projected, Tecumavaca to 
Oajaca, 110 miles. 


Michoican & Pacific.—Track laid since Jan. 1, 1890, 
La Junta to Ocampo, 2.79 miles; La Junta to Anga: ero, 
2.4 miles; kilometre 49 to Las Troyes, 0.62 miles. nder 
construction, Ocampo to Zitacuaro, 24.8 miles. Projected, 
Zitacuaro to International Ry., 155 miles. 


Monterey & Mexican Gulf.—Track laid in 1889, Mon- 
tery south, 125 miles. Track laid since Jan. 1, 1890, Mon- 
tery to Venadito, 67 miles; !.inares south 50 miles. Under 
construction, end track to Tampico, 231 miles. 


Tehuantepec.—Under construction, between ends of 
track, 180 miles. 
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Catoree & Tula.—Projected, Catorce to Tula, 97 miles. 


Cuernavaca & Toluca.—Projected, Cuernavaca to 
Toluca, 35 miles. Concessionnaire, Carlos Quagla. 


Durango & Northeastern.—Projected, Durango to 
Mexican Central Ry., 55 miles. 


Guadalajera & Chapala.—Projected, Guadalajera 
to Chapala, 20 miles. Concessionnaire, Pedro Landaguri. 


Matamoras & Matehuata.—Projected, Matamoras 
% Matehuala, 275 miles. President, General Pedro Mar- 
‘inez. 


Mazatlan & Rosario,—Projected, Mazatlan to Rosario, 
30 miles, Concessicnnaire, Alberto Sanchez. 


Mexican Continental.—Projected, Matamoras to 
Tehuante Ry., with branches to City of Mexico and 
Guatemala, 1,800 miles. 


Mexican Western.—Projected, Aguas Calientes to 
Chamela, 130 miles. aia 


Salamanca & Ville de Santiago.—Proiected, Sala- 


manca to Ville de Santiago, 20 miles. Concessionnaire, 
José Domaneck. 


Sierra Mojada & International.—Projécted, Sierra 
Mojada to International Ry., 150 miles. Concession- 
naire, Enrique Baz. 


Tula & Zacualtipan.—Projected, Tula to Zacualtipan> 
40 miles. 


Zacualtipean.—Projected, Pachuca to Tampico, 175 
miles, q 


Total.—Track laid in 1889, 342.36 miles. Track laid since 
Jan. 1, 1890, 353.8 miles. In process of construction, 1,080 
miles. Surveyed or under survey, 208 miles. Projects of 
some promise, 3,774. 


PERSONAL... 
Mr. W. G. MILLER, of Easton, Pa., has been ap- 
pointed County Surveyer of Lebanon Co., Pa. 


W. R. Coats & Co., hydraulic and sanitary engi- 
neers. have moved their main offices from Owosso, Mich., 
to Iron Mountain, Mich. 


Gen. NEwTon, U. S. Engineer Corps, has been ap- 
pointed Consulting Engineer by the Chicago Drainage 
Commission. Mr. Coo.ry is the Chief Engineer. 


Mr. C. L. Ewrne has been appointed Superinten, 
dent of the Hovis division of the Chicago, Rock Teland & 


Pacific R. R., vice Mr. R. G. H. CHAMBERLAIN, trans- 
ferred. 


Messrs. FREEMAN & MILL, consulting engineers 
and designers of machinery, have opened new offices at 
the southeast corner of Second and Race Sts., Cincin- 
nati, O, 


The new Vermont State Railroad Commission, 
just appointed by Governor PaGE, is composed of Measrs. 
S. E. Pincres, of Hartford (re-appointed), Amory 
Davison, of Craftsbury, and Leon K. BaGLey, of Rut- 
land. 


Mr. Jas. F. Hopart, who has been for some time 
a member of the editorial staff of the Railway Age, has 
become editor-in chief of the American Journal of Rail- 
way Appliances. Mr. J.H. McGRAw continues as bus- 
iness manager of the latter journal. 


NEW PUBLICATIONS. 


~— Electricity in Daily Life. A Popular Account of the 
Applications of Electricity to Every Day Uses. By C. F. 
Brackett, F, L. Pops, J. WETzLerR, H. Morton, C. L. 
BuckineHaM, H. L. WEBB, W. S. HucHes, J. Minis, A. 
E. KENNELLY, M. A. STaRR. New York: Chas. Scribner’s 
Sons. 8vo, pp. 288; 125 illustrations; $3. 

This handsome volume is a reprint of a series of papers 


published in Ser 8 Monthly, @g@ which have been in 
part already by us. As ® Seientific work it pos- 


sesses both ts and defett® which might be ex- 
pected in & reprint. It does not pretend to be 
thorough, and is not the book for the careful stu- 
dent; but it is readable, typographically unexceptionable, 
and full of information for those who are not electricians 


but want to get a general idea of the latest electrical prac- 
tice, or what was such a few months ago. 


—The Architectural News, Vol. I., No. 1. Published 
monthly at 609 Sacramento St., San Francisco, Cal. 25 
cts. per copy. 

This new architectural journal gives every promise that 
the first number of such a journal can of being a valuable 
and desirable addition to the lengthening list of archi- 
tectural serials. Typographically itis all that could be 
desired; one of the most tasteful architectural papers 
published. Its illustrations show a wise tendency to dis- 
tinctively Californian types, and are excellent. Its 
literary qualities may be judged in part from the follow- 
ing neat anecdote, which is new to us: 

A curious story, incident to the construction of a hall in 
London, is told of Sir CHRISTOPHER W REN, who, to satisfy 
the desire of the authorities, had erected, ostensibly to 
support the roof, a pillar of huge dimensions. This pro- 
ceeding did not, however, alter the construction of the 
roof, which had been designed to be self-supporting, as 
was shown some fifty years or more afterward, when a 
painter was sent up to regild the capital of the interpo- 
lated column and found it to be some 6 ins. short, and 
that, in fact, it had never fulfilled its functions as a carry- 
ing factor, having simply stood in silent mockery of the 
misguided directors and as a monument to the unswerv- 
ing spirit of the architect. 

The practitioner of to-day often meets with the same 
class of clients as those who fretted the genius of WREN; 
and, while he may not often indulge in such exbibitions 
of grim humor, he is driven to all sorts of expedients to 
appease the misdirected interference of clients who know 
it all, without compromising his own sense of professional 
dignity and offending his perceptions of right and wrong 
in architecture. 


-—First Annual Report of the City Engineer of Butte, 
Mont. JosePu H. Harper, City Engineer, 1890. Pamph., 
pp. 63. 

This report contains, in addition to a detailed descrip- 
tion of the work of 1889, a brief summary of the work of 
the engineering department of Butte for the 10 preced- 
ing year, thus presenting a fair idea of the engineering 
features of the city. 


TRADE PUBLICATIONS, 


—Water-Works and Steam Plants and Machinery for 
Sime. Pamphlet, pp. 8. Boughen Engineering Co., cor- 
ner. Fifth and Race streets, Cincinnati, O. The firm 
which issues this catalogue are contracting engineers for 
water-works, machinery and steam power plants. 


—The Eclipse Refrigerating Machines, for use in cold 
storage depots, packing houses, breweries, ice factories, 
etc., ranging from 1 to 300 tons capacity, Frick Company, 
Engineers, Waynesboro, Pa. 8vo, cloth, pp. 267. . 

This is one of the most complete and satisfactory trade 
treatises in a special art which we have ever re- 
ceived for notice. It is a new proof of a fact 
which we have often noted, that there are very 
many special departments of engineering in which, if the 
very latest and best information is sought in print, it 
must be found in these trade publications. Many such 
publications are, like this one, elaborate treat - 
ises of the arts to which they relate, by men 
who have the beat of reasons for being thoronghly famil- 
AE NOt,Of Course, Written from an entirely 
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standpoint, and hence what they say must be received 
with some caution; but when, asin the volume under re- 
view, the subject is illustrated by elaborat: and complete 
drawings, and by full technical description, the facts 
shown can at least be trusted and studied. 

We know of no other publication whatsoever in which 
the inquirer into the art of artificial refrigeration can 
find so full information as to all practical details as in 
this. The descriptions bear every evidence of being full 
frank and complete. They are accompanied by a very 
great number (200 or more at a guess) of detail engravings, 
illustrating every feature of the plant, and by numerous 
large photographs and general views of the plant and 
product. Among the latter, a large artotype facing page 
194, showing photographs of nine men standing behind a 
sheet of artificial plate ice 16 ft. long by 8 ft. high by 12 
ins. thick, is especially notable. It is plainly with justice 
claimed to be “‘as clear as a plate of French glass,” and 
shows better than any words could do the general nature 
of the product. 

We must not, of course, be understood to be expressing 
any opinion upon the disputed points of the different 
forms of ice-making plant in expressing, as we do, a high 
opinion of the merits of this volume as a treatise on the 
art of ice making. But this we can say. that if there be 
any better ice-making plant than that described in this 
book, its merits have at least not been so carefully pred 
sented, to our knowledge, and the inference is a not un} 
reasonable one that the plant which seems to court inves, 
tigation most is really the best. Every one interested in- 
studying upthe byub = cthisshould all means obtain a 

chey*ofpke sof 


SOCIETY PROCEEDINGS. 


The New York Electric Club has before it an amend- 
ment to its constitution creating a new class of members 
called associates. Members of the new grade will enjoy 
all the privileges of full members except those of voting 
and holding office. The object is apparently to create a 
* studént ” membership corresponding to that which has 
proved of great value in the Institution of Civil Engi- 
neers. 


American Society of Mechanical Engineers.—The 
following circular is issued: It will be of interest to the 
members to learn that the refitting, decoration and fur- 
nishing of the Society’s house, No 12 West 3ist St., is 
now completed, and a definite policy has therefore been 
determined upon as to the general use of the building, 
more especially as to the two upper floors. From previous 
announcements it will be recalled that the Society house 
is over 28 ft. wide, and that the three lower stories are 98 
ft. deep. On the ground floor the small front room has 
been fitted up as an office, committee and council room, 
and will be used as a clerk’s office when not otherwise re- 
quired. It is brilliantly lighted at night, and will be par- 
ticularly convenient for a writing room during evening 
hours. On the parlor floor is the main office, which is 
used as a members’ rendezvous and general headquarters. 
Back of this is the auditorium, two stories high. On the 
second floor is the library, occupying the entire body of 
the house, and the gallery of the auditorium. 

On the third and fourth floors 6 available rooms have 
been plainly but comfortably furnished as sleeping apart- 
ments; ard it is interded by the House Committee that 
these rooms shall be at the service of our members. It is 
hoped that they will be frequently used, not only because 
they will be found to be in a convenient part of the city 
for members coming from out of town, but also because 
the revenue received will immediately aid the Society's 
new enterprise. While the furniture is simple, the beds 
have been specially made to order, are of unusual thick- 
ness, and will be found most comfortable—much better 
than are commonly furnished by hotels. Meals are not 
supplied, but can be had at several excellent restaurants 
near by; and members of the Engineers’ Club will find 
their quarters within three minutes’ walk from the house. 

A uniform rate of $1.50 per night is charged for all 
rooms, or $10 per week. The more rooms that are occu- 
pied in the house, the pleasanter will be the reception to 
the casual visitor, as he will, be more likely to meet a con- 
genial circle of professional acquaintances, who may aid 
him in his work, and give him a home feeling. The li- 


brary, with its system of individual incandescent lights, . 


is very much more home-like than a hotel room canbe; 
it is quiet and possesses congenial atmosphere. The 
cordial invitations of earlier circulars are here repeated: 
that you will come, see and remain. 
F. R. Hutton, Secretary. 

It has been decided by the Council to hold a semi-social 
and professional reunion, at which ladies will attend, on 
the evening of Friday, Nov. 28, at the Society's house. 

The occasion for this reunion is the official] unveiling 
of the life-size oil portrait of the late Alexander Lyman 
Holley, one of the founders of the Society, and created 
honorary member in perpetuity—a gift from Mrs. Mary 
H. Bunker, formerly Mrs. A. L. Holley. © 

If this reunion proves successful in attracting any con- 
siderable number of the non-resident members, it is pro- 
posed that there be inaugurated a series of reunions for 
aS eee their ladies, during the 


winter, to give opportunity for social and professional in- 
tercourse in the Society’s house. The expenses of such 
reunions are to be borne by those participating in them, 
or at any rate from a fund entirely outside of that which 
belongs to the Society's regular work and income. 


American Society of Mechanical Engineers.— 
( Concluded from page 441.)—The final business session of 
the Richmond Convention was held on Thursday fore- 
noon, Nov. 13, the remaining papers on the programme 
(brief extracts of which were given Nov. 14) were read 
and discussed. The papers which excited most interest 
and on which there was most discussion, were the paper 
by Mr. Erwin Graves on “ Hydraulic Traveling Cranes.’ , 
that by Mr. C. W. Hunt on “ Rope Driving.” published 
Nov. 14, and Mr. Ambrose Swasey’s paper on “A New 
Process of Generating and Cutting the Teeth of Spur- 
Wheels.” Resolutions of thanks were adopted to the 
local committee of arrangements, the Mayor of Rich- 
mond, the Governor of Virginia, the Tredegar lron 
Works, the Richmond Locomotive Works, and others 
who had contributed to the comfort and pleasure of the 
visiting members. It was announced that the next semi- 
annual meeting will be held in Providence, R. L,.and the 
final adjournment was then taken. 

From the convention hall the members, with their 
ladies, were taken in carriages to the Tredegar Iron 
Works, where one of the large machine shops had been 
cleaned and gayly decorated as a luncheon room for the 
party. The best of the after-dinner speeches was made by 
the host, Gen. Jos. R. Anderson, who gave a brief history 


From here the visitors were driven to the Richmond 
Locomotive Works, where the thing of greatest interest 
was the machinery for the new U. S. battleship Teras. 
The accompanying illustration is from a photograph of 
the casting for the huge low-pressure cylinder, 78 ins. in 
diameter and 39 ins. stroke, for the engines of this vessel. 
The remainder of the day was occupied in visiting the 
Lee monument, the water-works, and other points of 
interest about the city. 

On Thursday evening the visiting members were enter 
tained at a ball, given inthe principal theatre of Rich- 
mond. The parquette was floored over level with the 
stage to make space for promenade and dancing; 
and about 600, including many of the prominent people of 
Richmond were present. 

On Friday morning a special train of four coaches, an 
observation car, and a baggage car, kindly tendered by the 
Chesapeake & Ohio R. R. Co., conveyed the members and 
guests to Newport News, leaving Richmond at 9 o'clock 
One stop was made to allow the party to visit the site of 
an old iron works, supposed to date back to Revolutionary 
times. Parts of the plant were brought to light two 
years ago by the breaking away of a dam, which allowed 
the pond to be emptied and scoured out the earth below 
the dam, where the relics were buried. No vestige of 
buildings remain. 

At Newport News a visit was made to the great dry- 
dock recently built by the Simpsons, after which the 
party were treated to a fine luncheon at the handsome 
hotel Warwick by the Newport News Ship Building Co., 





CASIING FOR LOW.PRESSURE CYLINDER 


of the Tredegar Works from their foundation by Mr. F. 
D. Deane in 1836 to the present time. Gen. Anderson has 
been connected with the works since 1841. The works 
achieved one of their earliest victories ling before the 
civil war, when they were designated by the War Depart- 
ment as one of four plants to cast guns for the army and 
navy. The others were the South Boston Iron W orks, the 
Cold Spring, N. Y., Foundry and the Knapp Foundry at 
Pittsburg. As proof of the high class of work done’ by the 
Tredegar Works, Gen. Anderson stated that no gun cast 
by them had ever failed in the original firing tests. Be- 
sides guns, the works turned out stationary and portable 
engines, and as early as 1846 began marine engine and 
shipbuilding work. 

It was when the Civil war came, however, that the 
capacity of the works, and the energy and skill of both 
managers and workmen, were taxed to their utmost. The 
Tredegar Works were the chief reliance of the Confeder- 
ate Government, not only for the guns and implements of 
war, but for all the productions in iron needed to carry on 
the Government, with its fighting forces on land and sea. 
Railroad materials of every sort were turned out, and 
toward the close of the war, as the industries on which 
the works relied fell into hostile hands, it became neces- 
sary to open a coal mine and build a blast furnace te keep 
the works in operation. Even shoesfor the Confederate 
soldiers were made at the works; and as no leather was to 
be had, a tanning department was set up to furnish it. 

After reviewing briefly the progress of the works since 
the war, Gen. Anderson proposed the toast, “The Ameri- 
can Society of Mechanical Engineers,” which was re- 
sponded to by President Oberlin Smith. Speeches were 
also made by Secretary Hutton, Prof. Denton, Past-Presi- 
dent J. F. Holloway, and Col. Archer Anderson. The 
latter conejuded by spotine-the vents: to inspect the 
works, 


OF BATTLESHIP ‘“ TEXAS 
LOCOMOTIVE WORKS. 


RICHMOND 


represented by Mr. Horace SEE, of the Company. After 
Juncheon the party were taken in charge by J. WaLv 
MORGAN DRaPER, formerly Chief Engineer of the Atlantic 
& Danville R. R., who conducted them to the tugs City of 
Chester and Thomas A. Bain, tendered for the occasion 
by the Atlantic & Danville R. RK. Co., and conveyed up 
the harbor to the Portsmouth Navy Yard, where a com- 
mittee of the Business Mens’ Association escorted them 
through the government shops, where work on the battle 
ship Teras is in progress. At 4 P.M. most of the party 
returned to Richmond by a special train furnished by the 
eourtesy of the Norfolk & Western R. R. About 75 went 
to the Hotel Hygeia at Old Point Comfort, where they 
had supper, and at 9 P.M. returned by the Chesapeake & 
Ohio R. R. to Richmond to take trains home. 

The convention, from first to last, was exceedingly 
pleasant and profitable. The members of the Local Com- 
mittee were indefatigable in their efforts for the comfort 
and pleasure of its visitors, and they succeeded admir- 
ably. This is the first convention of Engineers which has 
been held in Richmond, and we feel safe in saying that 
we echo the hearty opinion of every visiting member. 
that in no other city in the Union bave they met with 
warmer welcome or with more acceptable but unostenta- 
tiots courtesies than were accorded them in Richmond. 
The following gentlemen comprised the Local Committee: 
E. F. C. Davis, A. H. Raynwal, Epwarp R. Arcuer, W. 
B. Brooxs, C. P. E. Burecwyn, ALex. Denaney, C. J. 
MELLIN, P. F. GREENWOOD, DaviID SHIRRELL, Wo. Srup- 
KIN; nearly all are connected with the Tredegar Works 
or the Richmond Locomotive Works; Mr. C. P. E. Bure 
wvwn is U. 8. Engineer on the James River improvement; 
Mr. WM. Smwpxtn is the leading Mechanical Engineer of 
Richmond, and as one of the only two members of the 
Sotiety in Richmond, was especially active in the neat 
table entertainm*: nt of the convention. 
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COMING TECHNICAL MEETINGS. 

Denver Society of Civil Engineers.— Next meeting, Nov, 
24. Seey,, Geo. H, Angell, 

Civil Engineers’ Society of St. Paul.—Next meeting, 
Dec, 1, Secy., G, L, Wilson, 

American Society of Civil Engineers.— Next meeting, 
Dec, 3, Secy., John Bogart, 127 E, 28d 8t,, New York, 

Engineers’ Ciub of St. Louls.--Next meeting, Dec, 
8. Secy., W. H. Bryan, 30 South 7th St, 

Civil Engineers’ Association of Kansas.—Next meet- 
ing, Dec. 3, Secy., J, C, Herring, Wichita, Kan, 

Technical Society of the Pacific Goast.—Next meet- 
ing Dec. 5, Secy., O, von Geldern, 408 California St,, San Franciso. 

Association of Civil Engineers of Dalias.—Next 
meeting, Dec, 5, Secy,, E, K, 8moot, Elm and Austin Sts, 

Engineers’ Ciub of Philadeiphia.—Next meeting, 
Dee, 6, Secy., Howard Murphy, 1122 Girard St, 

Civil Engineers’ Club of Cleveland.—Next meeting, 
Dec, 9. BSeey., A. H, Porter, 50 Euclid Ave. 

Western Society of Engineers.—Next meeting, Dec. 
9, RSecy., J. W. Weston, 280 La Salle St., Chicago, 

New Engiand Raliroad Club.—Next meeting, Dec. 10, 
Secy., F, M, Curtis, 

Engineering Association of the Southwest.—Next 


meeting, Dec, 11, Secy., Olin H, Landreth, Vanderbilt University, 
Nashville, Tenn, 


Western Railway Club.~—Next meeting, Dec. 16. Rooms, 


Phenix Building, Chicago, Secy., W, D, Crosman, 816 Rookery, 
Bidg, 

Eng!neers’ Society of Western Pennsyivania.—Next 
meeting, Dec. 16. Secy., 8. M, Wickersham, Pittsburg, Pa, 

Boston Society of Civil Engineers. - Next meeting, 
Dec. 17, Secy , 8. E, Tinkham, 

New York Railway Ciub.--Next meeting, Dec. 18, Rooms, 
118 Liberty St. 

Engineers’ Ciub of Cincinnatl.—Next meeting, Dec, 

. Seoy,, J. F, Wilson, 


WE reprint in another column another legal 
opinion from an eminent firm of lawyers, contrib- 
uted to the Railroad Gazette, in which the conclu- 
sion is even more emphatically expressed than in 
the opinion we published last week, that an Asso- 
ciate of the American Society is entirely eligible 
to the office of Secretary or any other oftice within 
the Society to which the voting members may 
choose to elect him. In other words, the law 
agrees with common sense, that when a class or 
person is expressly declared to ‘‘ possess all rights 
and privileges,” except a single one specified, that 
of voting, such declaration means precisely what 
it says, and does not permit of proceeding to deny 
by inference a second and distinct right, that of 
holding office. 

In view of these opinions the impropriety of the 
action of the Board of Direction in sending out a 
bald statement unaccompanied by reasons on a 
matter which is not entrusted to them by the con- 
stitution, but rather carefully denied to them, is 
evident. They have asserted that to be a certainty 
which is at least doubtful, to the abridgement of 
the rights of individuals. Even judges do not 
volunteer opinions until their opinion is asked; 
nor when there is the least chance for suspicion 
that they may feel a personal interest in the result; 
nor where there is any reasonable doubt of their 


jurisdiction; nor without accompanying every 
opinion by a full statement of reasons forit. Why 
should the Board of Direction venture to do what 
even the Supreme Court of the United States would 
not on the simplest point of law; issue an unex- 
plained opinion and expect their mere say-so to be 
respected or taken as decisive? They have clearly 
placed themselves in a false position. 





THE American Society of Mechanical Engineers 
now enjoys the distinction of having the finest 
quarters of any engineering society on this con- 
tinent. Thelarge and handsome house which it 
now occupies, at No. 12 West 31st St., is over 28 ft. 
wide, and for the first three stories 98 ft. deep. 
The entrance floor contains two handsome parlors 
and a large and well proportioned auditorium back 
of it, two stories high, and provided with com- 
fortable upholstered seats of the theater type. 
In the basement beneath is a very large supper 
room, and business office in front. The entire 
third floor is devoted to the library, including a 
gallery entirely surrounding the auditorium, mak- 
ing particularly spacious and handsome quarters 
for a library whichis rapidly increasing, and which 
is being carefully looked after. The third and fourth 
floors of the building, instead of being devoted to 
quarters for the Secretary, as in the American So- 
ciety of Civil Engineers, furnish six ‘‘ comfort- 
ably but plainly furnished” sleeping rooms, which 
‘* members ” can occupy if they desire (and we infer 
that in this case associates and juniors are includ- 
ed under the broad term of member) at the uni- 
form rate of $1.50 per day, or $9 per day when all 
are occupied, as they are likely to be for a good 
part of the time, if we may judge by the experi- 
ence of the Engineers’ Club, only two blocks away, 
where similar quarters are in almost constant de- 
mand. The building is effectively lighted by 
incandescent electric lights, and is in every respect 
a decided advance upon any anything else cf the 
kind in the city. And yet the income of the Am. 
Soc. M. E. is less than half the income of the Am. 
Soc. C. E., and their publications are at least 
equally weighty and voluminous. The building 


cost $60,000, and was paid for half in mortgage at - 


4 per cent., we believe, and half in cash raised by 
5 per cent. second mortgage bonds, which were all 
at once taken up by the membership. 





THE opening of the new, tunnel line under the 
Thames, described in this issue by our London cor- 
respondent, has furnished a fruitful text for our 
English contemporaries in treating of the rapid 
transit problem in crowded cities. The chief 
points are made in contrasting the cheapness and 
certainty of Mr. GREATHEAD’S system of deep 
tunnels with the enormous outlay involved in the 
construction of the older underground roads in 
London. The substitution of electric traction for 
smoky locomotives is another departure fully ap- 
preciated. In comparing cost, Engineering says 
that the expenditure on capital account for works 
and equipment on the District Railway was £5,147,- 
000 for 7} miles of double track, or about $3,500,- 
000 per mile ; 10} miles of the Metropolitan Rail- 
way cost £5,856 ,000, or about $2,755,000 per mile ; 
both of these sums were subject to some deductions 
for surplus land. In the case of the South London 
Railway, just opened, 3} miles were built and fully 
equipped for $1,150,000 per mile for a double way, 
Engineering remarks that this latter sum would 
not be materially increased if the line were led 
through, or rather under, the most valuable por- 
tions of the City or the West End. All of the sur- 
face land required would be that needed for the 
stations. 

A wide departure from English practice, not 
particularly commented upon by the English press, 
is the substitution, on this new line, of a single 
cash fare and carriages of a uniform type, for the 
division of the traffic into three classes, with 
tickets and ticket collectors. The fare is paid at 


a turnstile. This is essentially modeled after the 
American practice in handling the crowded trafti, 
of large cities, and it would seem to us that bu: 
little time would be needed to prove its economy, 
in train space, time and operating cost, over th, 
chimsy methods still in use on the other under- 
ground railways. The South London Railway i. 
a novelty in its structural features and in its man- 
agement, and it is not remarkable that it has ex- 
cited wide comment and holds out strong hope of 
the inauguration of a cheaper, more comfortable, 
and generally better conducted system of rapid 
transit in that city. 
i ial ib 

THE publication of Census Bulletin No. 14, 
on the financial condition of (858) municipalities, 
reviewed in another column, enables a summary 
to be given of the change in public debts of al/ 
classes in the decade 1880-1890. In millions of 
dollars, the debt less cash or other resources in hand 
stands as follows: 


1880 1890 Decr. Decr. p. c. 
Mathew. sae ivicnsesss 1,922.5 923.3 999.2 §2 
Pn cinccoaabatecks 204.5 132.4 72.1 35 
9 115.2* 115.2 oe 9 
Murnicipal.......... 501.2 455.4 45.8 9 
nics: ota hav adeass 2,743.4 1,626.3 1,117.1 40.7 


It will be seen that the three forms of local in- 
debtedness, in the aggregate, have decreased from 
820.9 to 703.0, or 117.9 million dollars, a very grati- 
fying result, as the prior tendency to rapid in- 
crease of local indebtedness had become rather an 
alarming sign of the times. When the decrease in 
total indébtedness is compared with the increase 
in total wealth, which has been enormous.in the 
last decade, although not officially reported, this 
showing is really quite remarkable. It indicates a 
rapid decrease in the disposition to run into debt, 
and an increasing preference to ‘‘pay as we go.” 
The Western and Southern States alone show a 
slight increase, which is but natural, considering 
the rapid growth of their towns, and 
the constant demand for public improvements ; 
but relatively to the growth of their towns there 
is a heavy decrease even there, while the New 
England and Middle States show very heavy de- 
creases, The standard for the admission of towns 
to the tist was that they should have had a popula- 
tion of 2,500 in the census of 1880, or at some subse- 
quent date “ by reliable figures given over official 
signatures.” A revised list of such towns includ- 
ed 1,184, of which only 858 are included in the 
reports. The remaining towns are expected to 
report eventually, but are of minor importance 
and will not much affect the total. No less than 
112 of the 858 municipalities are free of debt or 
have a surplus in the treasury. 





Two deductions from the bulletin are very eig- 
nificant and gratifying. First, we see that the 
floating debt of municipalities has decreased in the 
decade from 30.6 to 25.3 millions, or over 17 per 
cent. Secondly, we note that while the total debt 
is 50.5 millions more now than in 1880, the inter- 
est charges have decreased from 37.6 to 34.6 mill- 
ions, or nearly 8 per cent. In other words, the 
average rate of interest on total (bonded or float- 
ing) debt of 1880 was 5.406 per cent. against 4.632 
in 1890, a fall of 0.774 per cent. Had the average 
rate of interest remained constant during the dec- 
ade the total interest charges would have increased 
about 5.8 millions, instead of decreasing 3 millions. 
Yet the Bulletin says: ‘‘The variations of the 
annual interest charge of these cities and 
towns are comparatively slight,” and thus fails 
to reveal one of the most significant facts shown 
by the report. When the full report is issued we 
shall doubtless see that the average is largely raised 
by some old issues of bonds tearing as high as7 and 
8 per cent. interest, and by arather high rate in the 
Western States, and that otherwise the rate of ir- 
terest has largely decreased. A otrious defect of 
error in the conaus bulletin (N®, 6) noted in our’ iasue of 
Sept. 6, 1890; p. 208. 
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‘form in the bulletin is that the total debt above re- 
sources of all the cities of the country or of the 
various groups is not given, but is deducible cnly 
by combining two tables, one of the two 
tables for the United States, for instance, 
showing totals and _ percentages for ‘779 
cities having a debt im _ excess of re- 
sources, and the other table showing the same 
for 79 cities having resources in excess of debt. 
Tables showing the net debt of each State, group of 
states, and of the whole country, with increase, 
decrease, and percentages of the same are prob- 
ably what the majority of those using these figures 
would most often refer to, if only such tables were 
at hand. Making due allowances for the haste 
with which the figures have necessarily been pre- 
pared, the errors of omission or commission in the 
census bulletins thus far issued, and in the census 
itself, are strong evidences of our need, in this 
country, of competent, trained government statis- 
ticians, free from all political restraints. 





THERE is no lack of literature on the New York 
water supply and the proposed dams at Quaker 
Bridge and other sites; some of it extremely valu- 
able and absolutely essential in any detailed study 
of the problem, and much of it fragmentary or 
writter from a purely partisan standpoint as pro- 
moting the views of individuals. But for a com- 
prehensive, concise and impartial sketch of this 
important work, from its inception to the present 
date, we believe the general history concluded in 
this issue is the best we have yet seen in print. 
While acting directly under the guidance of his 
chief engineers, Mr. ROBERTS deserves a full meas- 
ure of credit for the conscientious manner in which 
he evidently conducted his work of exploration; 
one evidence of this being the suggested “ side- 
spillway ” for safely carrying off any volume of 
waste water that the floods might bring to the 
dam. As far as our information goes it is a novel 
engineering feature, and the suggestion was espec- 
ially happy in this particular case, where native 
rock furnished an indestructible foundation. Its 
advantages are patent to every engineer who 
studies the situation, and is alive to the dangers 
of a waste weir in earthen dam construction, and 
to the importance of a homogeneous dam unbroken 
by pipes or conduits. 


Railway Construction in the Rocky Mountain 
and Pacific States. 





The map and list of new railway enterprises 
located in the States west of the one hundredth 
meridian, which we present with this week’s issue 
of ENGINEERING News, show that the work of 
railway construction is very active, especially in 
certain sections. The following summaries from 
the detailed list show by States the mileage in the 
various stages of progress : 

Projects 


Under con- Sur- of 


-—Track laid—~._ tractor veyed some 


STATES. To date construc-orunder pro- 
In 1889, in 1890. tion, survey. mise. 
Wyoming... 29.8 60.7 525 75 180 
Montana ... 123.3 435.6 348 275 730 
Idaho........ 78.4 69 6 93 50 369 
Washington 358.19 343.6 607 1,219 472 
Bhs Roan npas00 ieee 88. 96 150 ath 
Oregon Sa eaae 18 3. 187 330 865 
California... 100.17 79.9 207 303 1,219 
Nevada...... cate § xo ey 67 5 aie 7 
Utah ... . 49 66.7 279 260 325 
Colorado 78.65 186.92 183 100 717 
New Mexico ow 25 433 7 
Arizona...... — Sais 725 100 


1,404.02 2,617 3,920 4,977 


On comparing these totals with those accom- 
panying the last preceding map of this section we 
have the following results at the two dates 
named : 


SF nein. -* jected 
su ; i 
Nov. 30, 1889 ...... 698 1,099 3.589" 4,973 
Nov. 29, 1390....... 1,404 2,617 3,920 4,977 
I 1890...... 706 1,578 331 4 
a per cent. 101.1 138.1 0.92 bee 


The fact that the mileage completed and under 
construction during the present year is more than 
double that of last, while the mileage projected 
and surveyed for future work is about the same 
as last year is the most noticeable feature of the 
above comparison. The full significance of this 
fact becomes apparent only when studied in con- 
nection with the detailed list. Here it is seen that 
while the work is more generally distributed over 
the country than it was one year ago at the same 
time, the most active construction is confined to a 
comparatively small section of the territory shown 
on the map, and it is being done by a few great com- 
panies. In other words the construction is mainly 
competitive. The Northern Pacific, the Great 
Northern, the Union Pacific, and to a less extent 
the Southern Pacific companies are struggling for 
supremacy in the rich agricultural,. timber and 
mineral lands of Washington and Montana. Of 
the total mileage now under construction and of 
that on which track has been laid this year, in the 
three States of Montana, Idaho and Washington, 
74 per cent. and 60 per cent. respectively is the work 
of the Northern Pacific, Great Northern and Union 
Pacific companies; and of the total mileage coming 
under these heads in the ten States and Territor- 
ies included on our map, 44 per cent. of this year’s 
tracklaying and 40 per cent. of the mileage 
under construction is the work of the same com- 
panies. 

Taking up the work of these companies some- 
what in detail, it is seen that the longest and in 
some respects the most important extension is that 
of the Great Northern Co. to the Pacific coast at 
Puget Sound. This extension starts from the 
main line at Assinaboine, Mont., and runs west to 
a connection in Washington with the Fairhaven & 
Southern R. R., a branch of the same company’s 
lines, a distance of 850 miles. The work of con- 
struction and survey is in active progress all along 
the line, and barring some exceptional delay it 
will probably be rapidly pushed to completion. In 
connection with this extension the company is also 
building a line from Portland, Ore., to New West- 
ininister, B. ™., about 300 miles, under the charters 
of the Fairhaven & Southern and the Seattle & 
Montana railway companies. 

The work of the Northern Pacific Co. is confined 
largely to branch linesinto the mineral fields of 
Montana and Idaho, and penctrating the timber 
and agricultural lands in the Puget Sound district 
tributary to the cities of Seattle and Tacoma. The 
Seattle, Lake Shore & Eastern R. R., recently pur- 
chased by the Northern Pacific Co., is being rapid- 
ly extended to a connection with the Canadian Pa- 
cific branch south from Mission Station, at’ the 
boundary. It is also probable that the extension of 
the same road east toa connection with the Cen- 
tral Washington R. R. will be constructed in the 
course of a few years. 

The extensions being built by the Union Pacific 
are more widely scattered. They comprise short 
stretches of track laid in Wyoming, Utah and Or- 
egon, and extensions, in process of construction, 
from Milford, Utah, to. Pioche, Nev.,145 miles, and 
from Portland, Ore., to Seattle, Wash., 185 miles. 
The grading has been nearly completed on the for- 
mer line, but construction is now stopped for the 
winter. On the latter, grading is now in progress, 
and a small amount of track will probably be laid 
this season. 

Of the other enterprises in progress the Mcn- 
tana and Washington, the most important are the 
Montana & Canada, the Port Townsend Southern, 
and the various projected lines of the Oregon & 

Washington Territory R.R. The first mentioned 
has already been described in these columns. The 
Port Townsend Southern R. R. is projected to run 
from Port Townsend, Wash., south along Houd’s 
Canal to Tacoma, Wash., about 90 miles. A 30- 
mile section has been completed, and 40 miles ad- 
ditional are being graded. The principal work of 
the Oregon & Washington Territory R. R. is the 


60-mile extension from Centralia, Wash., to Gray's 
Harbor, closely paralleling the Northern Pacific 
line from Centralia to Acosta. Surveys are in 
progress from Hunt's Junction to Portland, Ore., 
but it’is not likely that any work will be done until 
next season. 

Passing south into Oregon we find several en- 
terprises on foot in the western part of the State. 
The Oregon Pacific Co., which has been slowly ex- 
tending its lines east to Boise City, Idaho, is now 
in the hands of a receiver, and there is little pros- 
pect of any very active work for some time. 

In California the extensions of the Southern Pa- 
cific Co., and the several projected enterprizes to 
parallel its line up the San Joaquin valley com- 
prise the bulk of the work. In the southern part 
of the State one or two live projects are on foot, 
but most of the enterprises are relics of the land 
‘‘boom” in that section. The whole State seems tu be 
undergoing the reaction incident to the flush times 
of the past few years. This, together with the 
small prospects of success in competition with so 
strong a corporation as the Southern Pacific Co., 
seems likely to prevent any very heavy invest- 
ment of capital in new railway construction for 
some time. 

One of the most noticeable lines on our map is 
that of the proposed Denver, Colorado Cafion & 
Pacific R. R. A full description of this enterprise 
may be found in our issues of Sept. 21, 1889, and 
Oct. 18, 1890. Little can be said in regard to the 
enterprise, except that its feasibility from an engi- 
neering point of view has been satisfactorily dem- 
onstrated, and that its projectors claim a traffic in 
sight sufficient to warrant its construction from a 
financial point of view. The work of the Union 
Pacific Co. in Utah has already been mentioned. 
Of the various other enterprises, the branch of the 
Rio Grande Western R. R. from Thistle to Tintic, 
60 miles, and the several extensions of the Utah 
Central Ry. into the timber and mineral regions 
tributary to Salt Lake Vity are the most import- 
ant. 

In Colorado the Denver & Rio Grande has com- 
pleted two important connections this season, be- 
sides changing its main line to standard gauge, 
and has considerable work in contemplation for 
the future. The most important independent en- 
terprise is the Rio Grande Southern line from Dal- 
las to Durango, 203 miles, penetrating a rich min- 
eral section of the State. 

Construction in New Mexico is confined to the 
Pecos Valley R.R., from Pecos, Tex., up the val- 
ley of the Pecos River. Surveys have been com- 
pleted for the Santa Fe Southern and the Kansas 
City, El Paso & Mexican railways, and are in 
progress for a line from Algodones to Durango, 

Colo.; 160 miles. 

All work in the Northwest Canadian Provinces 
not already mentioned is being carried on by the 
Canadian Pacific Ry., and consists of branches 
into the agricultural lands of the Kootenai Lake 
region. 

Railway construction is seen to be very active 
in that portion of Texas shown on the map. The 
status of all the important enterprises here shown 
was discussed in connection with our map of the 
Southwestern States, published Sept. 27. 

Considering finally the work in this section as 
a whole, it is certainly more active than ever be- 
fore. The prospects for future construction are 
certainly favorable. The climatic conditions which 
prevail over large areas are indeed such as to pre- 
vent them from ever supporting a heavy popula- 
tion or railway mileage. But on the other hand, 
there are sections which present as promising 
fields for the profitable investment of capital in 
railway construction as any in our country. That 
investors realize this and that new railways are 
likely to be built as fast as the development of the 
country will warrant, is shown by our map. In 
fact the danger Jies rather on the side of over-con- 
struction. 
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CORRESPONDENCE. 


Holding Power of Drift Bolts. 


Rokesy Lock, O., Nov. 22, 1890, 
To rut Eprron Or ENGINEERING News: . 

Sink: In answer to queries in your issue of Nov. 1, 1890. 
page 400, relative to the adhesive qualities of round and 
drift bolts, I would submit the following experiments re- 
cently made by myself on this subject. The timber used 
was a good quality of white oak, about one-half seasoned. 
Bolts 2-in. square driven 1 ft. deep in a hole bored with 1-in. 
auger, and submitted toa test immediately after being 
driven,’ suspended a load of 37,500 lbs. before drawing. Bolts 
l-in. round in L-in, hole, suspended 18,000 lbs. before draw- 
ing, and l-in, round bolts driven in a hole bored with a {[- 
in. auger suspended 30,000 Ibs. before drawing. The 
square face of bolts should be placed longitudinally with 
grain of timber, and wedge sides of points placed at right 
angle to the grain, this is obvious. Corners of square 
bolts should never be placed diagonally to the grain of 
timber, as it decreases the value of the tin ber without in- 
creasing the adhesion value of the bolt. In the use of 
square bolts it is unnecessary to bore holes less than the 
size of bolts, since bolts driven 1 ft. in holes the same size 
are severely tested, and often break before drawing. 

J.N. Sturm, 
Foreman of Gov. Works, 

| We have nearly ready for publication consider- 
able information on this subject, including tabulated 
results of a series of experiments made by govern- 
ment engineers and others.—Ep, Ene, NEws.] 


Watches as Compasses. 


To THe Eprror OF ENGINEERING NEws: 

Sir: Anitem in your issue of Oct. 25, which is now 
going the rounds of the press, says, as to the use of 
watches as compasses: “ Point the hour hand to the sun,” 
ete, 

A woodsman, or person whose business requires any at- 
tention to the subject, does not require the watch com- 
pass on a sunny day; in fact, he can get along better with- 
out the watch than without the compass, being apprised 
approximately of the time of day by his ‘internal con- 
sclousness"’ of hunger and fatigue. He knows that in 
northern latitudes the sun is at its highest altitude, or in 
the south, at 12 M., and, therefore, that from 12 to6 A. M., 
or 12 to 6 Pp. M., that it is approximately in the proportion 
to 90° (east or west),that the hour is from the meridian; that 
ie to say, the watch arrangement suggested is a coarsely 
divided protractor (taking the place of the woodsman’s 
instinctive mental protractor) upon which the sun indicates 
three divisiona( X11 to ILD), while the hour hand moves over 
six divisions (XI to VI), and approximately in proportion 
between these divisiens. Of a clear night he has the stars. 
But what about the watch as a compass during a 
clouded period, the only time when a compass is needed 
for approximation? I must say that I would prefer a 
50 ct. compass to a $500 watch if in a trackless wilder- 
ness; and perhaps your correspondent's preference would 
agree with mine if he found that during the “flurry” 
consequent on being partially lost, he had forgotten to 
wind his watch. No! the bark on the trees is preferable. 

The remark that “ STANLEY had never heard of it”’ pro- 
vokes the question: Of what good would the watch be as 
a compass under the equator? 

The ingenious itemizer can reply: of as accurate (?) 
service as a sextant, as in temperate latitudes it is as a 
compass! Rk. L. HARRI, 


Effect of the Grip Marks of Upsetting Machines 
on the Strength of the Eye Bars. 


ATHENS, Pa., Nov, 15, 1890. 
To THE EprTrorR oF ENGINEERING NEWs: 

Six: I wish to call the attention of your readers, and 
particularly that of bridge evgineers, to the remarkable 
effect which the marks of upsetting machine grips upon 
the edges of eye bars frequently have, in causing the bars 
to show granular fracture, lowered tensile strength, and 
otherwise poor results, when such bars are tested 
to destruction by a tensile force. I have noticed 
this in several instances, but in none to so great a degree 
as in the case of a bar tested this week upon the hydrau- 
lic testing machine of the Union Bridge Co., at Athens, 
Pa. 

By grips are meant the mechanisin for Belding the flat 
bar in place during the upsetting process, previous to 
forging the head. The marks are parallel, V-shaped inden- 
tations upon the edges of the bar perpendicular to the sur- 
face, extending over from 6 ins. in small bars to as high as 
13 ins. in large bars. These marks occur about 2 or 3 ft. 
from tbe pin hole. They are not deep, scarcely going be- 
neath the surface of the bar, but their effect upon the 
physical properties of the bar is so deleterious that the at- 
tention of bridge builders should be catled to it so that in 
designing their upsetting machine they may adopt some 
holding arrangement that will not cut into the skin of the 
bar, or if such indentations @re made they should be filed 
down; for jt is probable thatthe effect of the grip marks 
i; not to change the rea} haracter of the steel, but only to 


develop a weak point where the bar breaks across quickly 
before it has time to draw down or show its full strength. 
Any one knows how easily glass is cut when only a very 
slight scratch is madein its surface. It is quite similar 
in the case of an eye bar when the skin is cut by grip 
marks. When the bar would otherwise “draw down” and 
give high reduction to the fractured portion of the bar it 
shows no reduction or very slight reduction when it frac- 
tures at the grip marks. 

The bar under consideration was of the following dimen- 
sions before test: Section, 5in. x lin.; length, c. to c. 
of pins, 25 ft. 933 ins.; pins, 5in. diam.,fas shown by ap- 
pended reports. 

Upon first testing this bar we obtained the following 
results: 

Elastic limit, 44,280 Ibe. per square inch; ultimate 
strength, 56,610 lbs. per square inch; elongation in 23 ft., 
3.1%; reduction of area, 3.7%; fracture, 100% granular; broke 
at grip marks. 

These results not being up to the requirements of the 
specifications, and it being clear that the grip marks 
caused the bar to break badly, we had it taken to the up- 
setting machine, upset and re-headed. It was then re-an- 
nealed, and the pin hole bored in the new head, We then 
tested the bar again with the following results: 

Elastic limit, 45,360 lbs. per square inch; ultimate 
strength, 68,950 lbs. per square inch; elongation in 20 ft., 
9.5%; reduction of area, 46.6%; fracture, cup silky; broke in 
body of bar. 

It is thus seen by the results of these and similar test® 
the effect which grip marks have, and the importance of 
designing the upsetting machine so as to have some hold- 
ing arrangement that does not cut intothe skin of the 
bar. Yours truly, A. B. E. 





Bridge Accident at Kansas City. 
Kansas City, Kas., Nov. 20, 1890. 

‘To THE EDITOR OF ENGINEERING NEWS: ' 

Sir: On the morning of the 18th inst. a freight train 
went through the floor of the Kansas City, Wyandotte & 
Northwestern Ry. bridge over the Kansas river at this 
place. Itisa combination bridge with suspended floor 
beams, built by the Kansas Bridge & Iron Co. a few years 
since. The accident was caused by the plates that sup. 
ported the ends of the floor beams giving way; they were 
12ins, x ins. x 544in., supported by four nuts on the 
ends of the hangers 7'4 ins., from center to center, and as 
the hanger is spread at the lower end could not have 
given any support from the inner edge of the nut; the 





F thie 


Floor Beam Hanger, Kaw River Bridge, K. C., W. 
& N. W: Ry. 


angle irons have their horizontal members nearly cut 
through to let the hangers pass through them; these are 
upset at the ends to about 23% ins. diameter; this causes the 
whole weight of the beam to rest on the center web, which 
is about 4 in. thick. The effect of this is shown on all the 
other beams in the bridge, as well as in those that fell, 
where the outer edges Of the angle. irons and plates sup- 
porting them are bent upward from 6° to 15°, as shown in 
the accompanying sketch. 1 would consider that the 
breaking strength of an iron plate so situated could not 
exceed 10 tons; if of steel it would be more, The bridge 
gave way under a 60-ton engine and train. 
A. ©. T. 

(This is the accident described in our issue of Nov. 
22, p. 453. We are particularly pleased to recejve 
such dgtailed information from a correspepdent 
who has visited the site,-Ep, Exg, News.) 


Alumin-i-um. 


New York, Oct. 29, 1890. 
To THe Eprrork OF ENGINEERING NEWS: 

Str: [have only just seen the editorial paragraph in 
your issue of 11th inst. (p. 323) relating to alumin-i-um, or 
I should have written earlier in reference to your re- 
marks. I think you have not fairly “caught on” to my 
reasons for the proposed change in nomenclature of alu 
minium to aluminum. 

In England we have for some time accepted the name 
“alumin-ium”; on this side for a comparatively short 
period you have seen fit to alter the affix to “um.” Now, 
as usual in these matters, neither side will be likely (as is 
the usual custom with the Anglo-Saxon race) to give way, 
80 that we shall have the anomaly of two important coun 
tries, America and England, each possessing a different 
term for the same metal. 

The difference, although not much in print, is a good 
deal in pronunciation; try it, Mr. Editor. This is, to say 
the least, an unsatisfactory state of affairs in these cosmo- 
politan days, especially when it concerns a matter of scien- 
tific interest. 7 

My suggestion (to call the metal aluminon) besides 
being convenient in many ways, would be a concession on 
both sides. I am, it is true,an Englishman, so that the 
suggestion is “English, you know," but I feel sure that 
had I been born elsewhere it would have been in 
America ! 

In passing, it may be said that my proposal has met the 
approval of a number of friends on both sides. If adopted 
the title alumin-on would then correspond to the element. 
silic-on, to which, as pointed out in my recent paper to the 
British Iron and Steel Institute at New York, it has many 
properties in common as regards metallurgical applica- 
tion. 

You would, I assume, never propose to call silic-on 
silic-um, and therefore, as regards aluminium, I think, if 
there is to be any change from the old affix “ium,” the 
new «ne “on” is much more convenient. Renember, too, 
that we have alread in this direction ir-on, bor-on, carb-on 
silic-on, etc. Finally, most of our well-known elements 
have aflixes of “en” or “on.” Are not these more 
euphonic ? R. A. HADFIELD. 

(Our correspondent doubtless knows of the 
brilliant and thoroughly German German who was 
80 pained at the existing confusion of tongues that 
he evolved from his inner consciousness the brand 
new language of Volapiik, which every one was to 
learn, in order to remedy this confusion. Our cor- 
respondent's proposal is similar in principle. He 
admits that the name most used in England is bad, 
and ought to be changed to the substance of the 
American name, but in order to compel us also to 
make a change, he proposes the almost identical 
aluminon in place of um, His proposed form, how- 
ever, is not only less euphonious, but wholly con- 
trary to analogy, there being no one of the metallic 
metals, so to speak, which ends in on except ir-on, 
which will hardly count. On the other hand, some 30 
or more names of metals endin um; most of them in 
ium, to be sure, but all of them in spch form that 
euphonically they resemble aluminum and not 
aluminium, the last being the only five-syllable 
name in the whole list. For example, platinum, 
potass' um, sodium, aluminum, iridium, calcium, etc., 
are all in euphonic harmony. Substitute the ium 
ending for aluminum and the contrast in sound be- 
comes a painful one, and the extra syllable a 
nuisance which will not be tolerated after the name 
of the fhetal becomes a household word, as it soon 
will be, Our correspondent, therefore, instead of 
jeading a forlorn hope in behalf of still a third form, 
will do well to join with other sensible Englishmen 
in favor of the established shorter form.—Ep. ENG. 
NEws.] 





Notes and Queries. 


R. M. writes: Please tell me in your “ Notes and 
Queries " column if a simple nut lock that will effectually 
prevent the bolts at the joints of rails from unscrewing 
themselves would be of much value, and whether it would 
be likely to come into extensive use. 

(There are 50 to 100 such nut locks which are in more or 
less extensive use, and 2,000 to 3,000 which have been pat- 
ented in the confident hope of such use; Whether the 
three thousand and first will be likely to come into exten- 
sive use or not, our correspondent must judge for him- 
self.] 

A READER.—What books should I read to acquire a 
knowledge of electricity preparatory to studying for an 
electrical engineer ? 

{A knowledge of algebra, geometry and trigonometry is 
necessary at the beginning of the study. With a fair 
understanding of these branches of miathematics, an ex 
cellent book to take up is Ayrton’s “Practical Electricity,’’ 


_ 2,50, which was written for first-year students by ove of 
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the leading English electricians, Another good work is 
Tyndall’s “Lessons in Electricity at the Royal Institu" 
tion,” $1. After mastering these books the special 
branches of electricity may be taken up. A good knowl- 
edge of elementary mathematics is absolutely necessary 
and should be acquired as soon as possible. 


The address of Mr. Groror 8, EpMonpstong, Civil En- 
gineer, 18 wanted. We find by reference to our books 
that his address two years ago war Superintendent of 
Water Works, Greencastle, Ind. We have not his pres- 
ent address, 


Light Cable Road Construction. 


(Continued from page 461.) 
THE GRIP. 

The one principal thing about which the whole design 
of acable road hinges, from roadway to rolling stock 
from curves to turnouts, is the form of the grip. The grip 
early decided upon was a modification of the “bottom 
grip,” now in most general use in San Francisco, Cal. 
Single-track roads have heretofore used the grip known 






Fig. 10. The Van Vieck Grip. 


as the “ side grip.”" But for its manifest disadvantages it 
would have been adopted in this new work. It does, 
however, have one feature recommending ty to single- 
track work—the ability to grasp the cable at the side— 
for, necessarily, where two cables are in the same 
conduit, each must be at the side of the center line. The 


bad features of the grip for this new plant were that it . 


lifts the cable too high from the normal position which it 
occupies on the carrying sheaves, thus requiring a deeper 
conduit; and its general unmanageableness when the 
cable has to be dropped and picked up. For in case the 
gripman by carelessness neglec 5 to let go the cable at the 
proper time, the cable must either be torn or the grip de- 
molished, and there is no escape from the alternative. 
At certain points on the road, as at power stations and 
turntables, the cable must plunge down, and if the grip 
“hangs on,” something must give way. The “bottom 
grip’’ offers the two advantages that it lifts the cable but 
little; from its normal position, and thet in cases of 


i 


“the expense counts up to such an item that it is 
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neglect it can spring open before doing great damage 
either to itself or the cable. 

Tt was found on investigation that these San Francisco 
bottom grips had never been constructed for the purpose 
of taking the cable on the side, as would be necessary in 
single-track work; accordingly the writer designed the 
fori'of grip shown in Fig. 10, which is possibly the first 
attempt to construct this grip asa side and bottom grip. 

Fig. 10 shows the general view, and Fig. 11 a cross sec 
tion through the grip jaws. The shank plate A below the 
slot rail passes through the upper part of the grip box B, 
and carries the hinge piece (. This hinge piece has 
hinged to it the two jaws J J; these jaws constitute the 
vise for gripping the cable. The special surface which 
grasps the cable is #n inserted piece, usually of cast steel 
dovetailed in the inner side of each jaw. The softer 
metals are often employed for this purpose, but as 
the wear is so rapid and the renewals so frequent, 


considered good practice to put in hardened jaws 
and assume the possibility of a -trifling greater 
wear upon the cable. The pressure upen the jaws caus- 
ing them to tighten upon the cable is produced by pulling 
upward on the outer side of the jaw a steel roiler EZ, car- 
ried in the bottom of the grip box. This grip box is 
fastened to the two side shanks of the grip, and when the 
gripman pulls up his lever to the position for tightening, 
this movement causes the two side grip shanks to de 
drawn upward, thus by means of the rollers causing the 
closure of the jaws upon the cable. 

The rolling stock for this road presents a few new 
features. The cars are equipped entirely with trucks, as 


it is found a much larger and more convenient car can be 


built than is possible for one which is simply to ride ona 
comparatively inflexible wheel base of four wheels. As 
the wheel base of the trucksis only 4 ft. it is seen that 
curves of extremely small radii can be turned with ease. 
The height of car body is no more than is usual with the 
standard Eastern build, yet the trucks are given a free 
angle for swinging and the wheels do not necessitate ugly 
covered holes in the car floor. This is made possibile by 
using smaller wheels than the four-wheeled cars. As 
neither draught considerations or tractive adhesion need 


be regarded in cable work, wheels, of small diameter are \y 


not only possible, but desirable. 
, THE POWER PLANT. 

The limitations set by the directors were not unusual— a 
power house and equipment to be supplied at minimum 
cost, yet to be not only satisfactory, but, if possible 
ornate. 

The engines at once contracted for were of the Corliss 
type, one being 18 x 42 ins. and the other 22 « 42 ins. Com. 
pound engines would have been considered, were it not 
for the fact that the expense of the engine plant was 
already heavy, due to the necessity for two separate en- 
gines, where but one was in use with the other in reserve. 
High-speed engines might have been desirable for their 
well-known advantages; but incable work they are prac- 
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tically inadmissible, as the reduction in speed must be 
considerable, in order to bring the spéed down to the com- 
paratively slow speed of the cable. Even with the slow- 
speed Corliss, in the case before us the reduction in ve- 
locity ratio between engine shaft and cable winder was 4 
tol 

The steam plant of the power station consists of 4 steel 
shell boilers,-62 ins. x 15 ft., arranged in batteries of two. 
Tubes sre 4 ins, in diameter, The smoke fluc is taken 
over the tops of the boilers to the rear wall of the boiler 
room, and thence to the stack, which is located on a higher 
Jevel in the car-yard of the power house. The boilers 
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furnish steam at 100 lbs., and not more than two or 
three boilers are anticipated to be in use at the same time, 
thus affording a reserve for alternation in case of the 
break-down of any one of them. 

The disposition of engines is such that either one can be 
coupled to the intermediate transmission shaft. This inter- 


mediate shaft is shown at A in Fig. 12. This figure also 
shows the general skeleton on which all the details of the 
winding machinery have teen built. Of the two 
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principal methods of driving cable-winding machinery, 
by gearing and by belting, the latter has been adopted as 
being the one nearest fulfilling the local requirements. 
The belting from the engine shaft to the main winding 
drum is effected by means of cotton ropes. This system 
of power transmission, although so much despised by 
eome engineers, yet for cable work offers decided advan 
tages. Foremost of all, it is noiseless, which is more 
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FiG. 12, GENERAL PLAN OF WINDERS. 


than can be said of most cable plants furnished with cog- 
wheel gearing, but in justice to later builders of gears it 
must be said that some of the recent large cast gears are 
models of quietness and perfection. Cotton rope trans- 
mission also has the important feature of ease in renew 
ing any part or parts without disturbing the action of the 
remainder. Any rope can be cut out, or a fresh one 
turned in, while the machi: ery is in motion. The founda 
tion plan. for the winding machinery is perhaps rather 
new in this class of work. The main foundation consists 
of a mass of cove¢rete, represented. by the sectioned por- 
tions of the drawing, Each end is raised tae height suf 
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ficient to receive the ends of the iron work of the frame. 
This main frame of the “winders” is built entirely of 
heaviest sized sections of 12-ft. steel I-beams. This use of 
steel for foundation beams was found not only to conduce 
to most satisfactory economy, but to a lightness of struct- 
ure which would be impossible with vast iron, and ren- 
dered possible a form of design which brought all parte of 
the mechanism to view at a glance--a feature of no small 
importance when directors had requested that all mechan- 
ical movements of the power station should, whenever 
convenient, be made visible to the public. 
The diameter of the cotton rope drum on the engine- 
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FIG. 13.—LARGE COTTON ROPE 


shaft is 6 ft.3 ins. The large driven drum is 25 ft. in 
diameter, thus reducing the engine revolutions four 
times. The shaft B, on which the 25-ft. drum is carried- 
is prolonged at each side beyond its bearings, and carries 
a 12-ft. diameter cable sheave on one end, and a 16- 
ft. diameter cable sheave on the other. Midway between 
the engine shaft and the large drum shaft is placed the 
shaft C, carrying the cable “ idlers.” 

The method of pulling the cables can now be seen. The 
line marked “ city cable ” is at the right hand of the draw- 
ing, and its motion is in the direction indicated by the 
arrow. This cable is drawn up on the cable sheave in its 
first groove; the cable passes but half a revolution about 
this sheave, and is carried off at the top to the idler 
sheave on shaft C. The center line of the groove in the 
idler wheel is half the groove pitch behind the groove in 
the other sheave, as will be seen in the drawing, Fig. 12. 
After passing half a revolution around the idler it again 
passes to the other sheave. This constitutes one wrap, and 
on roads performing ordinary service from three to four 
wraps are considered necessary. After the last wrap the 
cable passes to the tension carriage, and thence is 
returned to the road. The city cable, it will be 
noticed, is wound about sheaves which are 12 ft. in 
diameter, the speed of the engines being so 
proportioned as to give this cable the uniform speed of 8 
miles per hour. The “ suburban cable ” on the other side 
of the foundation, passes to sheaves on the same shafts 
which are 16 ft. in diameter. Thus with the same shaft 
and engine speed it will be observed that a speed of 12 
miles per hour is given to the cable. As ‘horse cars aver- 
age but 6 to 7 miles per hour, this 12-mile speed is far 
better rapid transit. 
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Some of the details of these large wheels and forms of 
grooves may not be uninteresting. The method of binding 
up the large 25-ft. drum is shown in Fig. 13. This drum is 
composed of 10 separate segments and 10 spokes bolted 
together. Recourse was again had here to the exercise of 
economy and all parts were proportioned as lightly as 
strength and stiffnesss would warrant. A surprising 
amount of meta] was saved without sensible decrease of 
strength by simply grooving out the backs of the seg- 
ments to correspond to the ridges formed by the rope 
grooves on the front. The form and angle of the cotton 
rope grooves will be seen on reference to Fig. 14. The 
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form of grooves carry- 
ing the cable or the 
grooves on which is 
thrust the entire work 
of pulling the cable is 
represented in Fig. 15. 
The driving sheave is 
shown with five 
grooves and the driv- 
en sheave with four. 
This difference is nec- 
essitated by the driv- 
ing sheave having the 
cable touch it in the 
jast groove before FIG. 
the cable pasees to 

the tension carriage. It will also be observed that both 
driving and driven cable sheaves are provided with larger 
and deeper grooves for carrying two cotton ropes. 
The driven sheave has here been termed an idler, 
but, properly speaking. it is not an idler, and to 
relieve it from its reputation of idleness provision has 
been made by means of these grooves and cotton rope 
transmission for it to do its share of driving effort. Two 
cotton ropes pass from the driving sheave directly 
to the driven sheave, and as the latter is 14 in. smaller 
than the former, it causes in the cotton rope a tendency 
to hurry the driven sheave more than it would do if the 
diameters were equal; and as the diameters of the cable 
grooves are equal this tendency then amounts to a pull 
upon the cable, hence the idler is caused to performa 
certain appreciable work. This ingenious method of util- 
izing the idler for work was first introduced in the Los 
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Angeles Cable Railroad systems, and was origina 
Mr. W. R. Eckart, M. Am. Soc. M, E., of fan Free, 
cisco. 

The tension carriages or the devices for taking the slack 
from the cable, may be classed in three groups. The first 
and oldest form, and the one now considered most uneat- 
isfactory, was an arrangement whereby the tension car- 
riage carrying its own or added weight hung in a loop of 
the cable, so that its movements took place in an inclined 
plane. The second class of tension devices consists of the 
carriage placed in the loop, but traveling on a horizontal 
tramway, the weight, hanging ina pit, being attached to 
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15.—TIRE SECTIONS OF WINDERS. 


the carriage by cables or chains.. The great disadvantage 
of both these systems is that should the cable suddenly 


. give way (which is a rare but still possible occurrence), the 


weight and carriage instantly rush to the end of their 
respective ways to their own demolition. 

The third class of tension carriage consists of a double 
carriage, one moving upon the other. The upper car- 
riage holds the cable sheave. The weight is attached by 
chain to this carriage, but this chain passes over pulleys 
on the under carriage. The weight is therefore carried 
by the carriages themselves. Usually weight hangs 
suspended under the carriage, while carriage itself 
travels along a runway or trestle. In the San Diego pat- 
tern, which is adapted from the last form, the weight 
hangs within the under carriage; thus the tension car- 
riageway need only be an ordinary track laid upon the 
surface of the floor or ground, 
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The Trojan Car Coupler. 





The accompanying drawings représént one of the 
latest candidates for favor in the automatic coupler 
line. The chief points of excellence claimed for the 
coupler are that it is not necessary to go between 
the cars to open the knuckles, and that the coupler 
is superior in strength. In the drawings the shank 
and head of the coupler are shown in longitudinal 
section in order to make plain the action of the 


OLSEN, engineer of tests, concerning pulling tests 
made on the Fairbanks testing machine. 

“The couplers were tested as used in service. The draw: 
head gave way about 8 ins. from end, at a strain of 135,380 
Ibs. Sruckios not injured; and shut after test 
without the slightest trouble. Will say that it is the 
strongest coupler now in the market, as it has given the 
——t, results in tensile strength of any coupler so far 

y me.” 

It is stated that the breakage of the shank was 

due to the fact that the core had been displaced in 


casting, reducing the thickness of metal to , in, 





FIG 1, Knuckle Open. 


working parts. Fig. 1 shows the knuckle open, and 
Fig. 2 shows it closed and locked. The operating 
rod a is joined to a rod reaching to the side of the 
car, and bent at the end to form a crank. The 
brakeman opens the knuckle from the side of the 
car by first giving the crank a twist, which lifts the 
locking block c from the position seen in Fig. 2, and 
then pushing on the end of the rod, thus pushing 
down the finger b, which opens the knuckle to the 
position seen in Fig. 1. 

When the cars come together and the knuckles 
close, the finger 6 and operating rod a are thrown 
up, and the locking block c falls by its own weight 
into position behind the locking arm of the kuuckle. 
The small hole cored through the upper part of the 
drawhead, seen in Fig. 1, is to permit the removal 
of the operating rod, the finger and the lock block 
without removing the knuckles. To effect this the 
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on one side the shank. Another coupler tested in 
the same machine stood 127,000 lbs., and broke one 
of the tail bolts without injuring the coupler. 

In drop tests under a 1,600-lb. hammer, at the New 
York Central & Hudson River R. R shops at West 
Albany, N. Y., the coupler was set with its shank 
on the base plate of the machine, and with the 
knuckle closed. The coupler stood two blows with 
a drop of 19 ft. above the knuckle, and was cracked 
by a third blow when the weight fell 19 ft. 6 ins. 
The knuckle could still be opened and closed after 
this blow, notwithstanding the cracks. 

A rough service test of the coupler was made in 
the yards of the Delaware & Hudson Canal Co. at 
Green Island, N. Y., by running together two 
loaded cars fitted with the couplers. The cars were 
gondolas weighing about 22,000 Ibs., and each was 
loaded with about 50,000 Ibs. of timber. The 





Fig. 2, Knuckle Closed, 
THE TROJAN CAR COUPLER. 


operating rod is given a twist, which lifts the lock- 
ing block and brings the small lug on the operating 
rod in line with a slot in the shank of the operating 
finger. The operating rod may . then be pulled out, 
leaving the finger and lock block free. By taking 
these out at the front of the drawhead, the tail bolt 
may be inserted without removing the knuckle. 

The round hole seen at the bottom of the draw- 
head is to lighten the coupler and permit the free 
exit of water, dust, ete., which may.come in at the 
front, The knuckle is made of.steel. The locking 
block, which has to take only a compression strain, 
is of hard cast iron. The operating rod may be of 
malleable iron, wrought iron or steel, as proves best 
in practice. The finger and the drawbar are made 
of malleable iron. The total weight is 205 lbs. 

As regards the strength of the coupler, the follow- 
ing is quoted from a report, made Nov. 12 by N. O. 


couplers were mounted with standard spindles and 
backed by 5%¢-in. x 6%¢-in. double coil springs 
weighing 21 lbs each, The brakes were set on one 
car and the other was attached to a locomotive and 
pushed against it with a colliding velocity esti- 
mated at from 15 to.20 miles per hour. The stand- 
ing car was given three bumps on each end, each of 
which displaced the load of lumber about 2ft. The 
knuckles were sometimes open and sometimes 
closed.. The couplers stood the blows without injury. 
_ Several carson the Delaware & Hudson Canal 
Co.'s R. R. have been fitted with this coupler and it 
is to be tried on a few cars on the New York Central 
and Lehigh Valley roads. The coupler is put on the 
market by Burden, Renshaw & Co., of Troy, N. Y., 
and among those interested in the invention is Prof, 
PaxmeEr C. Ricketts, of the Rensselaer Polytechnic 
Institute. 





The Secretaryship of the Am. Soc. C. E. 


The following legal opinion on the eligibility of 
Mr. JoHN C, TRAUTWINE, Jr., Assoc, Am. Soe. C. E., 
for the office of Secretary, to which he has been nomi- 
nated,jis contributed to the last issue of the Railread 
Gazette by the well-known firm of Blair & Rudd, of 
this city, whose conclusions will be seen to be iden- 
tical in substance with those contributed to this 
journal by Jas, W. Hawes, Esq., and given in our 
last issue. We omit the preliminary part only, 
which ends with the hardly disputable conclusion 
expressed in the opening sentence of the following 
reprint. 


Mr. TRAUTWINE’Ss eligibility does not depend, therefore, 
upon the regularity or irregularity of his nomination. 

But it may be said that it was the intention of the fram- 
ers of this Constitution that none but resident members 
should be eligible to the office of Secretary. That may be 
true. But it is also true that the Constitution fails to ex- 
press such an intention. The letter of Section 4 of Arti- 
cle VII. goes no further than to declare that “the persons 
selected as candidates for certain officers by the Nomi- 
nating Committee “shall be resident members,” while 
Section 6 of the same article contains no such restriction. 

Taking these two sections together, there is quite as 
much support for the implication that the elective body 
—the members who are entitled to vote—are left entirely 
free to vote for whom they please, as for the implication 
that none but resident members are to be eligible. 

Besides, if the only objection to Mr. TRAUTWINE'S can- 
didacy were the fact that he is a non-resident member, 
that objection would be overcome by his removal to New 
York, as suggested in your editorial comments. 

But the chief objection raised is that Mr. TRAUTWINE is 
ineligible for election, because, being only an *‘Associate,” 
as distinguished from a ‘‘Member”—giving to those words 
the technical significance which the constitution attaches 
to them—he is not entitled to vote. 

The theory is that the right to vote asa Director de- 
pends upon the right to vote as a Member. The proposi- 
tion is not sound. There is no connection between the 
two. Theright to vote as a Member depends upon mem- 
bership alone; the right to vote as a Director depends 
upon the action of the elective body in delegating that 
right to the person chosen to exercise it. 

Asa matter of law, it is well settled that a corporate 
body is not bound to choose its directors from among its 
members, unless required to do so by statute, or by its 
constitution. 

“‘Any person of sound mind who is capable of acting as 
agent for another may be elected director or trustee of a 
corporation unless some special qualification is prescribed 
by the charter or by-laws of the company.”—Morawetz 
on Private Corporations, sec. 505. 

In the case of State v. McDaniel (22 Ohio State Reports, 
354) the Supreme Court of Ohio held that: “ In the ab- 
sence of a statute requirement, the discretion of the 
stockholders in electing directors is not limited to persons 
holding stock.” And the same view was expressed by 
the Supreme Court of Massachusetts in Wight v. Spring- 
field & New London Railroad Co. (117 Mass. R., 226), 
As none but the stockholders of business corporations are 
members thereof, or entitled to vote in the choice of di- 
rectors, the analogy is complete. 

The fact that Mr. TRAUTWINE is only an “Associate ” 
member of the Society does not, therefore, render him 
ineligible for the office of Secretary. 





A New Process for Generating and Cutting the 
Teeth of Spur Wheels.* 





The theory of the interchange system of gearing accord- 
ing to the solution first given by Profeasor Wu..is, in his 
treatise on the “Principles of Mechanism,” is, “that in a 
set of wheels of the same pitch, having a constant gener- 
ating circle for the flanks and faces of the teeth, any two 
wheels of the set will work correctly together;” and asa 
rack is a gear so infinitely large that its periphery forms 
a straight line, it follows that, if the rack teeth are also 
described with the same circle as that used for the 
wheels, any one of the set will run correctly with the 
rack. 

The diameter of the generating or describing circle 
which gives one of the best forms of teeth for a set of 
wheels is equal to the radius of the pitch diameter of a 15- 
tooth pinion, making a74¢-in. generating circle for one 
diametral pitch. The flanks of a 15-tooth pinion being 
radial, a 12-tooth pinion, which is the smallest generally 
used in practice, will have the flank of one tooth nearly 
parallel to that of the tooth following, thus allowing the 
space between the teeth to be cut with the regular gear 
cutter. 

It was thought at the time this system was first brought 
out that its use would be very limited, as in the case of 
change gears for lathes, and where it was found neces- 
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sary to construct atrainof gear wheels, but time has 
shown that it has many advantages over other equally 
correct systems not on the interchangeable plan, and it 
has been constantly growing in favor, until it is now al- 
most universally adopted, especially among those using 
cut gearing. 

Prof, EDWARD SANG has also solved the same problem 
in another way, by taking the rack for the foundation of 
all curves fora set of interchange gear wheels. In the 
Sang theory, instead of using a constant describing circle, 
the rack acts as a constant generator; and the faces and 
flanks of all teeth throughout the whole set of wheels are 
described by it; therefore it is evident that, if the con- 
stant generating circle which is used for a set of wheels 
according to the Willis theory is also used to form the 
tecth of a rack, this same rack can be used in accordance 
with the Sang theory to generate another set of wheels, 
and any gear of one set will work correctly with the 
other. 

For many years, one of the most foremost mechanical 
problems in gearing has been to reduce these well-known 
theories to practice, and produce gear teeth having con- 
tours that correspond as nearly as possible to the thec- 
retica! curves. At first the teeth were drawn on paper or 
sheet metal, using arcs of circles which approximated the 


true curves, and then templets were made to these draw- 
ings by which the cutters were shaped; but it was found 
that cutters made in this way would not give as good re- 


sults as desired, and afterward curves which were very 
much nearer the theoretical lines than arcs of circles 
were laid out by means of Professor ROBINSON’s 
templet odontograph, and cutters made from them with 
much better results, Later, the curves of coarse pitch 
teeth were laid out, and sheet-steel formers shaped 
to the lines as nearly as possible. These formers were 
then placed in a pantagraph machine, and cutters of the 
different pitches made from them; but it was found im- 
possible, even with the large drawings, to make the form- 
ers sufficiently accurate. The epicycloidal milling engine 





was then constructed for generating and milling the 
curves of one diametral pitch upon a steel plate, and, with 
these formers as a basis, cutters of any pitch were made. 
Thus step by step the process of making gearing with 
special cutters for each wheel, according to the Willis 
theory of the interchange system, ‘has been brought to 
great mechanical perfection. 

In the new process, which is the subject of this paper’ 
instead of making all gears so that they will run into a 
rack, the rack is transformed into a cutting tool, and by 

t the teeth of wheels of any diameter are yenerated and 
cut at the same time. 

The cutting tool is composed of a series of cutters rig- 
idly connected, which revolve and at the same time 
move longitudinally or endwise at right angies to the axis 
of the wheel to be cut, and at the same speed it is contin- 
ually revoiving at the pitch line, the motions being the 
same as in the case of a rack engaging with a revolving 
gear. 

As it would be impracticable to continue moving the 
whoie series of cutters endwise, they are bisected, and 
these segments are connected in series forming two sec- 
tions, which revolve upon a common axis, and each sec- 
tion is given an independent endwise motion by means of 
acam. When one section is engaged in cutting itis care 
ried end wise in the same direction and at the same velo- 
city that the pitch line of the wheel is revolving, until 
disengaged from it, when the cutters, while continuing to 
revolve, are carried back by the cam to their original po- 
sition, ready for the next tooth. By means of both sec- 
tions, as they continually revolve and alternately shde 
forward while cutting, and back when disengaged, there 
isa continuous cutting and generating process of the 
teeth in the revolving wheel. The head carrying the cut- 
ters is automatically fed across the face of the wheel, and 
when the cutters have proceeded once across the gear is 
completed. 

Fig. 1 is a side elevation of a bisected cutter, and Fig. 2 
shows a series of six cutters, the end one being in eleva- 
tion and the others in cross-section—these having cutting 
portions, which in cross-section represent the teeth of a 
rack, with the addition to the diameter of a given pro- 
portion of the pitch by which the clearance and 
fillets at the bottom of the teeth are made. If their 
cutting portions are formed of cycloida, then the whole set 
ef gear wheels cut with them will be of the epicycloidal 


or double curve system. If they are formed simply of 
straight sides, then a set of involute or single-curve gears 
will be generated and cut, or their cutting portions may 
be composed of both straight lines and cycloids and pro- 
duce Prof. McCorpb’'s recent system of gearing, which has 
composite teeth with the contours partly involute and 
partly epicycloidal. 

All the cutters in a series are made exactly alike and 
interchangeable, the thickness of each, or the distance 
from the centre of one to the center of that adjoining, 
being equal to the pitch of the gear to be cut. As indi- 
eated in Fig. 1, the two segments of a cutter are first 
made whole, with four holes an equal distance from the 
center, through which the rods pass that fasten them 
together. After the cutters are nearly completed, they 
are bisected with a narrow tool, leaving two holes in each 
segment. 

Fig. 3 is a cross-section of the head, showing the me- 
chanism for revolving and reciprocating the cutters. The 
rods which extend through the cutters serve not only to 
hold them firmly together, but to revolve them, and at 
the same time act as slides for the reciprocating motion. 
The spindles on either sides 6f the cutters, through which 
the rods extend, are revolved independently and at the 
same speed by means of a parallel shaft, having a pinion 
ateach end, which engages with a large gear on each 
spindle. By this means the four rods carrying the two 
cutter sections are revolved from each end, thus avoiding 
the torsional strain which would result if driven from one 
end only. The pair of rods for each gection, after passing 
through one of the spindles, termifate in s.mi-cylin- 
drical blocks. From these blocks studs extend, on 
which are journaled rolls, which engege with a cam 
which is held rigidly to the head. This cam is shown in 
Fig. 4, the working portions being made in the form of a 
screw thread, which, if extended all the way around, 
would have a lead equa! to the thickness or pitch of the 
cutter. As each section of the cutters engages with the 
wheel but three-fourths of a revolution, the thread por- 
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tion of the cam which carries the cutters forward extends 
only three fourths of its circumference, leaving the other 
one-fourth for the reverse curves of the cam to bring the 
cutters back to their starting point. Provision is made for 
adjusting one section of cutters so as exactly to coincide 
with the other, making the spaces and teeth of the wheel 
equal, or, as is often necessary, the space can be made 
wider than the teeth by setting one section past the 
other. The variation in the spacing from one tooth to an 
other is reduced to a minimum, as the series of cutters 
act upon both sides of a number of teeth at the same 
time, and serve to average and eliminate any local inac- 
curacies in the division of the index and driving gears; 
also to obviate any tendency to crowd the wheel from one 
side to the other. 

The forward motion of the cutters and the revolving of 
the wheel at the pitch line being exactly the same, the- 
process of generating and cutting the teeth goes on con- 
tinuously and uniformly around its entire periphery, so 
that one part is not heated more than another. but all 
the teeth are cut under exactly the same conditions, 
and when the revolving cutters have once passed across 
the face all the teeth in the gear are completed and given 
the correct form for each diameter of wheel; and as by the 
Willis theory all gears are cut to run into a rack, so by this 
process the Sang theory is put into practice and a rack is 
made to cut correctly all gears. 


The Schuylkill Navigation Co.’s Canal and 
Water Rights. 


The project of disposing of the rights of the 
Schuylkill Navigation Co. to the city of Philadelphia 
as a means of supplementing and improving the 
present Philadelphia water supply has been before 
the councils and press of that city for some time. 
In our issue of Nov. 8, and following the figures 
given in a Philadelphia exchange, we made the 
statement that a late jury had officially appraised 
the property in question at $1,539,222, whereas the 
price to the city had been fixed at $6,000,000 about 
one year ago. i 

Anesteemed correspondentin a position to know 
the facts kindly writes us correcting these figures 





and showing that the whole statement is wrong, 
in that the amount first quoted was the valuation 
for Montgomery Co. alone. The juries of view were 
appointed by the courts of the several counties, and 
the awards were as follows: 


Be ale Oa ins 55 5 0 58 di ia de vedd ec woewis $743,700.07 
Ti oak kk Sian Sinden es 2,334,931.63 
SS bc oUotbn ccc ietbvestTivadabsciicdce 1,053,655.00 
“ Montgomery Co............0.55 via ihc beds d 1,539,221.34 

$5,671,511.04 


No proceedings have as yet been taken in Phila- 
delphia Co., which would, of course, add largely to 
the above. 

As the figures presented by us, under evidently 
very incorrect information, would lead the casua 
reader to suppose the canal property in question to 
be in bad repair, and consequently worth little, it is 
only fair to correct this impression from data at 
hand, 

The 90 miles of the canal in operation for trans- 
portation purposes are in exceptionally good condi- 
tion, and will compare favorably with the Erie Canal 
or any other work in the country of similar dimen- 
sions. The canal has a lockage capacity of 1,800,000 
tons per season of 40 weeks. But its present tonnage 
is only about 150,000 tons, principally, of coal, per 
season. 

Under these conditions the canal is evidently 
operated at a disadvantage, as it costs but little 
more to do a large business on a canal than a lim- 
ited one. Notwithstanding this limited traffic, the 
percentage of working expenses to gross receipts 
is very low; being for 1888, 29.08%; and for 1889, 
36.457. This is the case with a charge of 15 cts. less 
per ton on coal than is charged by the Reading and 
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the Pennsylvania railroads alongside in the Schuy]- 
kill Valley. We do not know of any railroads that 
are kept up to the same standard, physically, and 
are yet operated as cheaply. 

In noting the general antipathy to canals and in- 
land water routes in the United States, our cor- 
respondent says that, while he can easily see why a 
railroad owning a parallel water route does not 
want to use it, he cannot understand the public 
feeling in this connection. While our canal mileage 
is steadily decreasing, France is increasing the 
mileage year by year and expending great sums in 
widening and deepening old canals. Since 1871 
France has spent on canals alone $73,000,000, not- 
withstanding the load imposed upon her financially 
by the war of 1870. It may also be noted that the 
waterways of France, aggregating 5,050 miles in 
length, are absolutely free, except for a few ancient 
leases, which latter the government is from time 
to time buying and extinguishing. When French 
political economists estimate that even free canals 
pay 5% per annum in economizing the national 
wealth, we may well ask ourselves whether it is not 
a grave mistake in political economy to allow our 
canals to go to ruin and to finally abandon them 
altogether. 


Accelerating the American Mails in England. 


On Oct. 22, special arrangements were made by 
the Postmaster General, of England, for quickening 
the-time of the American mails upon their delivery 
at Queenstown. The mails from the Inman steam” 
ship City of New York were landed at Queenstown 
Oct. 21, 244 hours after the departure of the regular 
mail, but a special train running in connection with 
a special boat brought the mails to Holyhead ex- 
actly at 1 a. M. on Oct. 22. In 30 minwles the bags 
were transferred to 3 vans—one for Euston, asecond 
for Glasgow, and the third fo? Liverpool—and the 
train was speeding on its way to Chester. The dis- 
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tance was covered under 2 hours. The Liverpool 
van was there detached. A run of 30 minutes brought 
the special to Crewe, where the Scotch mails were 
left in ample time for the 4.42 a. M. express to Edin- 
burgh and Glasgow. The special then ran right 
through to Euston, arriving there at 8 a. M., having 
accomplished the entire journey from Queenstown in 
15'g hours. Under the ordinary arrangement the 
mails would have reached Holyhead at 11 a. M. Oct. 
22, and, being sent forward by the Irish mail train 
leaving at 11.30, would have reached Euston at 5.45 
p.M., or just 10 hours later than the special. The 
special mails were delivered in Liverpool by the first 
dispatch, in Edinburgh and Glasgow justafter noon, 
and in London early inthe forenoon, This shorten- 
ing of the time by 10 hours, means practically a sav- 
ing of 24 hours, as mails arriving in London at 5.45 
Pp. M.are too late for the day's business, and are 
probably not delivered until the next morning. 


The Utilization of Niagara. 





From information furnished us by the Cataract 
Construction Co., it appears that at a consultation 
of the engineers of the company, held in London, it 
was decided, in starting the tunnel from the lower 
river, that the portal should be so located as to have 
its floor 20 ft. below the average water level; the 
only part of the tunnel mouth showing above water 
being the arched roof of 9 ft. radius. From this 
opening the tunnel will be carried on an up grade of 
0.4% (4 ft. per 1,000), making the floor slope less than 
the hydraulic gradient required to enable a tunnel of 
400 sq. ft. section to deliver the water required to 
give 120,000 HP. with a head of 140 ft. The expect- 
ed theoretical advantage to be gained by treating 
the tunnel as a full running pipe, was, we believe, 
carefully discussed and anticipated by the partial 
submefgence of the floor of the tunnel by the water 
of the lower river, for about 5,000 ft. of its length; 
and the possible total submergence or filling from 
above, by an adjustable regulator at or near the dis- 
charge mouth of the tunnel. 

The required hydraulic slope that may eventually 
be wanted is perhaps 0.7% (7 ft. per 1,000), or what 
will give a mean velocity of current of about 28 ft. 
per second; a speed no greater than already exists 
in some parts of the Niagara River beiow the Falls. 

It will doubtless be some years before the capacity 
of the tunnel will be taxed to its utmost, and until 
that time comes the tunnel will be a stone-walled 
water way with an arched roof above the water. 
Access can be had to all parts of its length, the cur- 
rent due to the slope being such as will permit ex- 
amination upon days when the fewest mills are 
running. 





The International Exhibition of Mining and 
Metallurgy, London. 


This exhibition, which was held at the Crystal 
Palace, near London, England, during the past 
summer was of an interesting character, and es- 
pecially from the showing it made of the resources 
of the British colonies. The majority of the ex- 
hibits were from Australasia, but several European 
countries were also represented. The stands in the 
main hall and galleries were occupied by immense 
blocks of coal, coal oil shale, silver lead ore, aurif- 
erous quartz, iron and copper ores, lode and alluvial 
tin ore, crude antimony, precious stones, marbles, 
and many other mineralogical and geological speci- 
mens. There were also specimens of various Aus- 
tralian woods, consisting of planks sawed from the 
rough log and highly polished. Plans, maps and 
photographs were also exhibited. 

In the machinery hall were rock drills, air com- 
pressors, amalgamators, separators, pulverizers 
and many other mining machines and implements. 
The “Rio Tinto” rock drill (McCulloch's patent), 
exhibited by Morrison, Kekewich & Co., of London, 
is designed with a distributing valve operated by 
the combined action of fluid pressure and a tappet. 
The “Climax” rock drill, exhibited by R. Stephens 
& Son, of Carn Brea, Cornwall, has as a specialty 
a patent internal ratchet rotating gear. In the 
Stevens compressed fuel machine, exhibited by the 
Uskside Engineering Co., of Newport, Monmouth, 
the pressure on the block is derived from steam 
pressure acting through a powerful lever, which 
is said to be a more satisfactory arrangement than 
that of machines driven wholly by levers, while the - 
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extra quantity of steam required is small. Each 

mold carries its own pressing block, so that no nice 

adjustment is required, as should the table stop at 

an inch out of its proper place it will have no effect 

upon the working of the machine. A Stevens 
plant with a daily capacivty of 400 tons per day has 
been supplied to the Reading Compressed Fuel 
Co., of Pottsville, Pa. The Niagara mill or 
pulverizer, exhibited by the Railway Iron Works, 

Bath, consists of a drum mounted on a horizontal 
axis and driven by gearing; within the drum isa 
heavy edge runner, rolling im contact with the per- 
iphery of the drum. On each side of the drum isa 
circle of cups which catch the material after it has 
passed under the runner and carry it to the top of 
the drum, where it is thrown out, the finer part be- 
ing drawn away by an exhaust fan, while the 
coarser part falls again to the roll or runner. The 
“ Essex” vertical boiler, exhibited by Davey, Pax- 
man & Co., of Colchester, has two inside chambers, 
triangular in plan, opposite each other; one chamber 
is connected with the fire box and the other with 
the smoke box at the side of the boiler; the dampers 
are connected by horizontal tubes, curved in plan to 
a grea.er radius than that of the shell. Thynne’s 
pipe joint for gas, steam, water and compressed air, 
was exhibited by the Thynne Patent Pipe Joint Co.,of 
Birmingham. The spigot end has feathered 
lugs which pass through openings in the rim of the 
socket; by slightly turning the pipes the joint is 
secured by the pressure of a flange upen an india-rub- 
ber ringin the socket. 


A SHIP CANAL from Brussels to the sea is an old 
project revived by a new Brussels syndicate. 


THE PROPOSED STATE PARK, in the Adirondack for- 
est region, will be fully treated in the forthcoming 
report of the Forest Commissioners to the Legisla- 
ture of New York. Among other things it will be 
stated that there are 3,600,000 acres of forest land in 
the Adirondacks, instead of the 5,000,000 acres fig- 
ured out by the Adirondack Preservation Society. 
The report will show the resident, non-resident and 
State lands in each township, the character of the 
land, and much other information never before 
gleaned. 


MERCHANT BAR FROM OLD STEEL RAILS is to form 
the output of the Interstate Iron Co., organized in 
Reading, Pa,, on Nov. 20. The company is to work 
under the H. Harris process, and claims that it can 
easily decarbonize the rail and change it to iron of a 
superior quality. 


THE LONGEST DISTANCE HELIOGRAPH SIGNALING, 
says General GREELY in his last report on the signal 
service, is believed to be that between the islands of 
Mauritius and Reunion, a distance of 117 miles. This 
was a commercial line with permanent apparatus 
costing over $15,000, with mirrors displaying 12,000 
sq. ins. of reflecting surface. But the apparatus in 
use in the American navy exposes barely 20 sq. ins. 
of reflecting surface, costs $40, and is claimed to be 
sufficiently powerful for communication at a dist ance 
of 125 miles. The credit for the excellent work done 
by the heliograph in Arizona belongs to Asst. Adj’t. 
Gen. W. J. VoLKMAR, of the signal service. 


—— 





CONSTRUCTION NEWS. 


RAILWAYS. 
EAST OF CHICAGO.—Existing Roads. 

Rockaway Vatlley.—Wortk on the extension from Pea- 
pack to Mendham, N. J., is progressing favorably. The 
grading has been completed for four miles and the re~ 
mainder will soon be completed. From Mendham the 
road will be extended to Morristown, N. J., during the 
coming year. 

Lake Shore & Michigan Southern.—The surveys 
have been completed for the extension of the Oil City 
branch from Oil City to Clearfield, Pa., a distance of 85 
miles. 

Midland (Indiana).—The right of way for the pro- 
posed extension from Anderson to Fort Wayne, Ind., has 
been secured, and the line is now being surveyed. Clay 
Co. will soon vote on the matter of granting the company 
a subsidy of $19,000. 

New York, Lake Erie & Western.—The work of 
double-tracking the Greycourt & Newburg branch is pro- 
gressing rapidly.and will probably be completed during 
December. . 

Grand Trunk.—A rolling mill costing $50,000 will be 
erected at St. Charles, P. Q 

Wabash,—The line from Peru to Chili, Ind., will be 
opened for traffic at once. Work is now in progress on 
the shops and terminal! facilities 
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Pennsylvania.—Bids are asked for grading 14¢ miles 
of third track on the Pittsburg, Fort Wayne & Chicago R. 
R. Thos. Dodd, C. E., Pittsburg, Pa. 

Pittsburgh, Akron & Western.—It is announced 
that this railway from Akron to Carey, O., 109 miles, will 
be completed by Jan. 1, 1891. Eighty-five miles of track 
have already been laid. 


Projects and Surveys. 


Maine.—A petition will be presented in the next seasion 
of the State Legislature for power to construct a railway 
from Mattawamkeag, Me., to Van Buren or Fort Kent. 
Albert A. Burleigh, of Houlton, Me., is one of the pro 
jectors, 


SOUTHERN.--Existing Roads, 


Columbia, Newberry & Laurens,—W ork on this rail- 
way is being pushed very rapidly and the grading will 
soon be completed between Jalapa and Newberry. Track 
laying is now in progress. 

Chattanooga Southern,—Grading has beep completed 
from Gadsden, Ala., to the Pigeon Mountain tunnel, and 
tracklaying will begin at once on this section. As soon as 
the tunnel is completed work will begin on the Chatta 
nooga section. 

Danville & East Tennessee.—The construction com 
pany organized to build this railway has placed several 
parties of engineers in the fleld on the survey from Dan 
ville, Va. The western terminus of the line has not yet 


been selected, but it will be either Bristol or Johnson City, 
Tenn. The route is through a fine hard wood timber sec 
tion, and will make accessible large tracis of coal and 
other mineral lard in Virginia and Tennessee. The con 
struction company will receive $150,000 of the bonds of 
Danville and $110,000 of the bonds of Bristol, which have 
been voted for building the line. T. W. M. Draper, of 
Norfolk, Va., is General Manager. 

Alabama Mineral.—\t is reported that the section 
from Shelby to Sylacauga, Ala., will be completed this 
month. 

East Tennessee, Virginia & Georgia.—The grading 
is nearly completed on the Johnson City & Carolina R. R. 
from Johnson City to Embreville, Tenn. 

Savannah, Americus & Montgomery.—Work on 
the extension of the Savannah, Americus & Montgomery 
R. R. into Montgomery, Ala., is progressing very rapidly, 
The company has just completed an iron bridge over the 
Flint River, and is building iron bridges across the Oconee 
River in Georgia and the Chattahoochee River on the 
state line. This latter bridge will bring the road into 
Alabama. Itis being constructed at Fitzgerald’s Land- 
ing, and will be finished within five months. The Savan. 
nah, Americus & Montgomery R. R. will be finished to 
Montgomery by June or July of next year. It is already 
complete in Georgia, and 37 miles of roadbed have been 
graded in Alabama, 24 miles being east of Hartsboro and 
13 west of that place. Large forces are at work on the 
grading, which is being finished very rapidly. When 
complete to Montgomery the road will be 357 miles long. 

Macon & Dublin.--Work is being pushed rapidly all 
along the line of this railway, and it is expected that the 
road will be completed within a few months. Nearly the 
whole distance between Macon and Dublin has been 
graded, 10 miles of track have been laid and the rails for 
the whole distance are on the ground. The distance from 
Macon to Dublin is 52 miles. It is the intention of the 
company to push on from Dublinto the direction of Sa 
vannah as soon as the line from Macon to Dublin is com- 
pleted. The line will be completed to some point near 
Savannah. 


Projects and Surveys. 


Nashville & Mississippi Delta.—A press dispatch 
from Grenada, Miss., says : 

J. 8, Foster, chief engineer, with a full corps of assist- 
ants, has just reached this point, comprating the survey of 
the Nashville & ee Delta RK. R. from Oklona to 
Grenada, a distance of 65.9 miles. Capt. Foster is much 
impressed with the aeeee through which this line 
runs, and from the topography of the country thinks it 
can built very cheapiy. The people all along the line, 
with few exceptions, are anxious for the road. 

Chattanooga Northern,—Surveys gre being made for 
this road from Chattanooga, Tenn., to Middlesborough, 
Ky. 

Atlanta & Chattahoochee River.—Organized in Geor- 
gia to build a railway from Atlanta to Roswell, Ga. C. J. 
Simmons, Atlanta, Ga. 

Georgia, Tennessee & Illinois.—L. 7. Bellinger, of 
Tallapoosa, Ga., Chief Engineer, writes as follows: 

This road is pr. to run from Tallapoosa, Ga., via 
Oak Level, Ala... Powell’s Station, Bluffton, Kock Run, 
Round Mt. and Ft. 


Payne, Ala., to Stevenson, Ala., a dis- - 


tance of 125 miles. The preliminary surveys have been 
— and the location will natonce. The work 
will be generally heavy; average grade 1.25%, and maxi- 
mum curve 8°. The route passes over both Sand Mt. and 
Lookent Mt., and it is probable that pusher grades wil! 
have to be used in places. There will be a 1,320-ft. bridge 
with draw over the Tennessee River, a 250 ft. draw-bridge 
over the Coosa River, two viaducts, 150 ft. hich and 800 ft. 
long, and 125 ft, high and 500 ft. long respectively, and a 
fy em of small There will be one tunne! 
700 . The cipal ness of the road will be in 
iron ore, coke, timber, pig iron and coal from 
he = large ——_ 
. orming a connectin 

isville & Nashville R. R. and the 


Gente Be Sf Goseme. The road will be built by th 
Georgia & Alabama Investment & Development Co, fer 
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its stock and bonds. This company has also absorbed the 
Tallapoosa Furnace Co., the apoosa Land Co., and 
the Piedmont Glass Works. Benj. ¥. Butler, of Boston, 
Mass., is President. 


NORTHWEST.-- Existing Roads. 

Chicago, Rock Island & Pacijie.—The extension of 
this road from Lincoln to Omaha, Neb., will be opened for 
tra fiic this week. 

Chicago, Ft. Madison & Des Moines.—It is an- 
nounced that this company will accept the bonds voted 
in ite aid by the city of Ottumwa, Ia., and will construct 
jts extension to that place, 


Projects and Surveys. 

Kansas City, Pierre & Bismarck.—H. M. McDon- 
ald, of Pierre, 8. Dak., is at the head of a project to build 
a railway from Kansas City, Mo., to Pierre and Bismarck, 
S. Dak. 

Bee Line.—This is the name of a railway company 
which proposes to construct a railway from Fond du Lac 
to Superior, Wis. J. Smith, of Fond du Lac, Wis., is in- 
terested. 


SOU THWEST.- Existing Roads. 

Chicago, Kansas City & Texas.—The contract for 
grading 17 miles of this railway from Smithville to Gower, 
Mo., has been let to Scott & Hinkley, of Rich Hill, Mo. 

Missouri, Kansas & Texas.—lt is stated that this 
company will hereafter operate the Denison & Washita 
Valiey R. ., now completed to Colgate, Ind. Ter. 

Projects and Surveys. 

Omaha, Kansas Central & Galveston.— Chartered 
in Kansas to build a line of railway from Omaha, Neb., to 
Galveston, Tex., a distance of 500 miles. The directors of 
the company are Valdelo Sillo, Gustavus A. Buck, Jacob 
Newberger and George A. Bailey, of New York, and D. 
M. Bell, Alonzo Jones and C. M. Rawlins, of Lyons, 
Kan, 

Waco, Llano & Lampasas.—Organized in Texas to 
build a railway from Waco to Llano, Tex. Among the 
neorporators are: John A. Moon, Kansas City,'Mo., and 
Cc, E. Longeope, Philadelphia, Pa, 

Texas.—A press dispatch dated Nov. 21 says: 


The sum of $60,000 was subscribed to-day by citizens of 
Gainesville, Tex., teward aiding two railway enterprises 
recently inaugurated. One road will begin at Gainesville 
and extend northwest, crossing Red River at a point near 
Belcherville, Tex., and connecting with the Chicago, 
Rock Island & Pacific R. R. at some point south of Minco, 
1.T. The other road runs from Gainesville northeast, 
crossing Red River near Dexter, and continues th h 
the Indian Territory to McAllister, penetrating the rich 
coal fields of the Choctaw country. The citizens of Gainse- 
ville donate $30,000 to each of these enterprises, and citi- 
zens along the line in Texas are donating $1,000 per mile 
and the right of way as far as these roads run in this 
State, which is 40 miles each. Companies have organized 
and will be chartered next week to build and operate the 
roads. The Texas portion is to be built during the next 
six months. A number of leading foreign capitalists and 
railroad men are engineering the undertaking and are the 
largest stockholders. 


Springfield & Marshall.—A project is on foot to build 
a railway from Springfield to Marshall, Mo. 

Aransas Pass & Harbor Istand,—The contract for 
building this road, mentioned in our last issue, has been 
awarded to J. P. Nelson, of Aransas Pass, Tex. The road 
will be about 9 miles long. 


ROCKY MT. AND PACIFIC,— Existing Roads, 


Great Northern,—The Fairhaven & Southern R. R. 
now has track laid to Dakota creek, within 144 miles of 
Blaine, which is on the boundary. ‘There now remain a 
bridge to build across the creek, and 14% miles of track to 
}8y beyond it. The New Westminster Southern R. R., 
whicn is being built southward to connect with the Fair- 
haven & Southern, has all its grading done, and 15 miles 
of track laid, but still has 10 miles to lay to make connec- 
tion, j 

Astoria & South Coast.—A force of about 600 men 
are now at work on this line. The rails will soon arrive 
and tracklaying begin. 

FOREIGN. 


Nicaragua.—The Government asks bids for construct- 
ing a railway from Massoya to Matagalpha, 60 miles. 


CJTY TRANSIT. 


Electric Railways.--New lines or extensions are 
proposed at Portland and Astoria, Ore.: Padu- 
eah, Ky.; Peru, Ind; Knoxville, Ky., address 


Knoxville Street Ry.; Burlington, Ia.; Savannah, 
Ga., address the Belt Line; Cleveland, @., address the 
East Cleveland R. R.; Joliet, Ill.; Greenville, 8. C., ad- 
dress E. A. Buck; Asheville, N. C., address J. W. Ed- 
wards; Beaumont, Tex., address the City Street Car Co. 

Greenbush, N. Y¥.—Extensive repairs are contem- 
plated on the horse car system and the introduction of 
electricity is probable. 

Richmond, Va,—The City Ry., the Virginia Electric 
Light & Power Co., the Old Dominion Electric Light & 
Power Co,, and the Richmond Schuyler Electric Light 
Co., have united under the name of the Richmond Rail- 
way & Electric Co. The Union Passenger Ry. is also em- 
braced in the transaction, although its deed of convey- 
ance has not yet been executed. The new company has 
filed a mortgage deed to the Atlantic Trust Co. amount- 
ing to $2,000,000. Some of the money thus secured will be 
spent on increasing and improving the plant of the com- 
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pany, and a part will be spent in developing other 
properties. 

Raleigh, N. C.—S. W. Jacobs, Sioux City, Ia., is re- 
ported to have purchased the street railway here, with a 
view of changing it to an electric line. 

Jacksonville, Fla,—J. Q. Burbridge, J. M. Shumacher, 
F, F. L'Engle and others have organized a company to be 
known as the Jacksonville Electric Ry. to build an elec- 
tric line in this city. 

Covington, Ky.—It is reported that the street car 
company will add one 175-HP. and two 250-HP. engines to 
its present plant together with the necessary boilers and 
dynamos for extending its electric lines to Cincinnati. 

Siouz City, Ia.—The Riverside Park Ry. has applied 
for a franehise allowing the construction of electric lines 
within the city limits. 

Los Angeles, Cal,—The Main St. & Agriculturai Park 
Electric Ry. has received a franchise for constructing 
several miles of track, using 40-lb. side-bearing girder 
rails, Work is to begin within 6 months and be com- 
pleted within 8 months. 


Horse Railways.—New lines or extensions are pro- 
posed at Jackson, Ga.; Austin, Tex.; Jamestown, N. Y., 
address the Citizens’ Street Ry., F. A. Bentley, Secretary ; 
Columbus, O., address the Glenwood & Green Lawn St. 
Ry. 

Aurora, IU.—The Aurora City Ry., owned largely in 
the East, having refused to extend its lines, H. H. Evans, 
F. Winslow, J. Plain and a number of others have de- 
cided to build an opposition line several miles in length. 

Durango, Col.—Blair Burwell, City Engineer, writes 
that Schiffer & Prewitt are constructing a line in this 
place. 

Dummy, Railways .—Catoosa Springs, Ga,—J. H. 
Warner, of Chattanooga, Tenn., is reported as interested 
in the second dummy line to Ringold, now being sur- 
veyed. 

Salem, Ore.—An l1-mile dummy railway to Silverton 
is under discussion here. ; ' 


Inclined Planes,— Cincinnati, O.—The 1,000-ft. incline 
on the electric railway to Clifton has been completed, The 
grade averages 32%, and the cost has been between $40,- 
000 and $50,000. F. E. Morris was the engineer in charge 
of the work, which was done by the F. J. P. Brackett 
Bridge Co., Cincinnati. 

Hamiiton, Ont.—The Hamilton & Barton Inclined Ry., 
700 to 800 ft. long, will be constructed under the supervi 
sion of M. D. Burke, Cincinnati. 

Elevated Railway.--Irving Park, Tll,—The residents, 
in a mass meeting, have appointed a committee to confer 
with the directors of the Lake St. Elevated R. R. con- 
cerning an extension of the line to this place. 


New Companies,—Citizens’ Street Ky., Jamestown, N. 
Y.; P. A. Templeton, president; F, A. Bentley, secretary. 
Taylor, Tex., Street Ry.; capital stock, $20,000; incorpo- 
rators, A. T. Deak, J. A. Gano, A. L. Penn. Athens, Ga., 
Belt Line R. R.; incorporators, J. H. Rucker, R. K. Beav- 
er, H. H. Linton. 


HIGHWAYS. 


New York.—Contracts have been awarded as follows by 
Mr. Wm. S. Bacot, Engineer of County Roads of Richmond 
Co., at Stapleton, Staten Id.: Ist Div., Sect.1, P. Hart & 
Son, New Brighton, 8. I., $1.20 per sq. yd. for telford pav- 
ing, 8 cts. per sq. yd. for picking, 40 cts. per cu. yd. for ex- 
cavation, $17,452; Sect. 3, W. A. Cleveland, New Dorp, S. 
{.,1% cts, for picking, $10,756. 3d Div.: P. Hart & Son, 
60 cts. per sq. yd. for macadam, 30 cts. per cu. yd. for ex- 
cavation, $16,696. 4th, 5th and 6th Divs.: Wm. C. Cas- 
well, Wakefield, R. 1., 99 cts. and $1 per sq. yd. for telford 
paving, 65 and 70 cs, for macadam paving, 24 cts. per cu. 
yd. for excavation; totals, $48,361, $13,281 and $65,968. 7th 
Div.: Bernard Mahon, New York City, 80 cts. per sq. yd. 
for macadam paving, 10 cts. per sq. yd. for picking, 30 cts. 
per cu. yd. for excavation, $7,240, Prices ranged as fol- 
lows: Telford paving, 97 cts. to $1.47 per sq. yd.; macadam 
paving, 39 cts. to $1.18 per sq. yd.; picking, 14¢ to 40 cts. 
per sq. yd.; excavation, 24 to 60 cts, per cu. yd. About 44 
miles arenow under construction. Work will soon be 
stopped for the winter, and the balance of the 30 miles to 
be put under contract will be commenced in the spring. 

Ohio.—Petitions are to be presented to the Commis- 
sioners of Hamilton Co. for the construction of a 30-ft, 
road in Anderson township. 

Indiana,—The construction of a free turnpike road, be- 
tween the villages of Bright and Harrison, is projected. 
The length will be about 3 miles. 

Kentucky .—The Board of County Commissioners at 
Independence has sold to the Farmers & Traders’ Bank, 
of Covington, $17,150 of Kenton Co. Turnpike 5 per cent. 
bonds at 1 per cent. premium and accrued interest. The 
Board ordered the issuing of $28,970 of 5 per cent. turnpike 
bonds. The Commissioners are arranging to have 75 
miles of pike built in this county. Every dirt road of 
any consequence in the county is to be converted intoa 
pike, 


BRIDGES, TUNNELS AND CANALS. 


Bridges,—Glasgow, Va.—The South Glasgow Cement 
& Development Co., will construct an iron bridge across 
the James River. ‘ 
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New Castle, Va.—A bridge to be built across Craig's 
Creek. The Junction City Land & Improvement Co. can 
give information. 

Birmingham, Ala.—The North Birmingham Railroad 
Co. is to build a bridge to cost $20,000, 

Richmond & Danville R. R.—The Richmond & Dan- 
ville R. R. Co, will build a new iron bridge over the Savan- 
nah River on the Charlotte, Columbia & Augusta branch 
to replace the old wooden bridge. 

Covington, Ky.—The stock for constructing the Twelfth 
street bridge over the Licking River has all been taken: 
and John E. Hamilton is reported as stating that the 
bridge will be completed and in use within one year. 

Alton, Itt,—The Chicago, Burlington & Quincy R. R. 
Co. is preparing to bridge the Mississippi and Missour! 
Rivers, opposite this city, in order to effect an entrance 
into St. Louis at the north end, where they have lately 
been making heavy purchases of property for terminal 
stations and yards. 

Hastings, Minn.—A bridge to cost between $160,000 
and $175,000 is to be built across the Mississippi River at 
Hastings by the Chicago, Milwaukee & St. Paul Railway. 
Work will commence in a few weeks. 

St. Louis, Mo.— Plans are being drawn fora bridge to 
cost $250,000 over Mill Creek Valley. 

Dardanelle, Ark.—The Dardanelle Pontoon Bridge & 
Turnpike Co. has been incorporated with Preston Roberts, 
Sr., President, for the purpose of building the pontoon 
bridge over the Arkansas river at Dardanelle. 

Alexandria, La.--The Rapides Bridge Co., Limited> 
has been incorporated with B. Turner, President; R. W. 
Bringhurst, Vice-President; and G. W, Bolton, Secretary, 
for the purpose of constructing a bridge over the Red 
River. 

Canals.—It is reported that the bond for $600,000 re- 
quired of the Chesapeake & Ohio Canal bondholders of 
1844 for the repair and maintenance of the canal asa 
waterway has been signed by the trusteees, with John B. 
McDonald, the railroad contractor, and Miss Mary Gar- 
rett, as sureties. Under the terms of the order upon 
which the oath is given, the canal is required to be put in 
running order by May 1, 1891. Mr. Matthews, a trustee 
from the District of Columbia, and Mr. Colston, have re- 
signed their trusteeship, and their places have been sup- 
plied by Martin F. Morris, of Washington, and Mr. Shaw, 
of Baltimore. It is understood that the Baltimore & Ohio 
Railroad Co. is instrumental in this effort to repair the 
canal and keep it as a waterway. 


WATER-WORKS. 
NEW ENGLAND. 


Unionville, Conn.—Melvin J. Weeks informs us that 
as yet water-works have been discussed merely, and that 
possibly something will be done next year. 


MIDDLE. 


Cattaraugus, N. Y.—The works of the Cattaraugus 
Water Co. will be in operation Dec. 1. G. N. Cowan, 
Stamford, is President and Engineer. 

Coxsackie, N. Y.—Itis reported that the authorities 
are investigating the water-works question. 

Huntington, L. I., N. Y.—The following is from Geo. 
R. Rogers, Town Clerk: 

The Huntington Water-Works Co. will probably begin 
the con etion of works early in the . Contracts 
have n milet. Water will be pum rom a stream 
to a reservoir. Oscar Darling, Hunti . is Engineer; 
J. M. Brush is President and Joseph Irwin, Secretary. 

Whitestone, L. I.,N. Y¥.—Aspecial election has re- 
sulted in a vote of 98 to 39 in favor of water-works, prob- 
ably to be owned by the village. The Board of Water 
Commissioners estimate the cost at $35,000. 

Perth Amboy, N. J.—It is reported that with the pur- 
chase price of t1e company’s plant and the cost of a 6- 
mile supply main from Mill Brook to the city and other 
improvements $200,000 will be spent by the city for water- 
works. ; 

Letitz, Pa.—The following is from Johnson Miller, 
Secretary: 

The directors of the Lititz Water Co. will vote Dec. 15 
on an increase of their capital stock from $1,000 to $25,000. 
If the increase is made probably complete works will be 
built, includipg a pump and stand-pipe, with water taken 
from a large spring. 

Tacony, Pa,—William Miller, Secretary, has sent the 
following: 


The improvements new as contemplated have just 
boon unediacand cunstet 44% miles of 12 and 6-in. mains 
and three tanks with a combined capacity of 225,000. 
galls. Cost, $25,000. 


SOUTHERN. 


Blacksburg, S. C.—Jobn G. Black informs us that a 
water company has been chartered and that all commu- 
nications regarding it should be addressed to him. 

Griffin, Ga.—The incorporation of the Griffin Water 
Co. by W. A. and J. T. Robinson and E. R. Hulbert is re- 
ported. Authorized capital, $75,000. Previous reports 
have stated that the construction of works here was 
already under way, with E. P. Hunter, Superintendent of 
Construction. 

Water Valley, Miss.—It is reported sae Benson, 
Batesville, Ark., has received a franchise allowing him to 
construct $30,000 works. 9 

Plaquemine, La,—Works are projected. 
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Lenoir’s, Tenn.—A devcloprent ccmyany is sinking 
wells for a water supply, and if these are unsuccessful 
water may be pumped frc m the Little Tennessee River. 

Newport, Jenn,—The Newport Water-Works Co., it is 
reported, has been incorporated. 


NORTH CENTRAL. 


Carthage, O.—The water-works trustees have awarded 
the contract for building a pump-house to G, W. Phillips 

Eaton, O.—tThe following is from J. W. Hill, Cin- 
cinnati: 


The village proposes to build works in 1891 and will 
vote on the issuance of bonds this winter. It is proposed 
to pump frm gang wells 10 a 20 < —— stand-pize, using 
two 1,000,000 gall. condensing pumping engines. There 
will be about i) mniles of mains. Jcokn Hili is Engineer 
and J.C. Acton is Cha rman of the Water Board. Esti- 
mated cost about $65,000. Population, 3,500. 


London, O.—A 2,0(0,000-gall. Gorden pumping engine 
will be furnished by the Boughen Engineering Co., Cin- 
cinnati, O. 

Frasklin, Ind,—The BRoughen Engineering Co., of 
Cincinnati, O., ie preparing plans and specifications fora 
system of water-works. 

Bay City, Mich.—The following is from E. L. Dunbar, 
Superintendent: 


A vote of 1,495 to 171 has been passed in favor of $50,000 
of water-works improvement bonds. ‘she bonds will not 
be issued until May 1, 1891. The improvements will con- 
sist of a new 20-in. pumping main. 


Iron Mountain, Mich.—W. R. Coats, Engineer, has 
sent the following: 


The Iron Mountain Water-Works Co. will soon complete 
works built under a franchise granted to W. Kk. Coats last 
July. A 4,600,000-gall. pumping ;leant will lift water from 
a well 30 ft.in diameter, to a 500,00 -gall. elevated steel 
reservoir, 200 ft. above the city. A full illustrated report 
¥ 4 construction of the works will be issued about 
Jan. 1. 

Whitehall, Mich,—The following is from Geo. E, Co 
vell, Recorder: 


The village will build works estimated to cost $15,000. 
The supply will be from welis. M. Walker, of Fenton, is 
the contractor. Population, 2,000. 


Downer’s Grove, Iti,—The Downer’s Grove Water & 
Improvement Co. has been incorporated with a capital 
stock of $50,000. 


NORTHWESTERN. 


Sioux City, Ia.—Godfrey Bros. & Meals have offered 
to put in a temporary additional supply, consisting of 
driven wells and pumps, with a capacity of 2 500,000 galls , 
for $35,000. Present indications are that the offer will not 
be accepted. 

Muadelia, Minn.—The following is from C. Cooley, 
Recorder: 


Rachet & Co., St. Paul, have the contract for aahig o 
well for the city. Eventually it is hoped that ome 
works will be butlt; an elevated tank will be used 

mated cost, $10,000. Population, 1,000, 


Garnett, Kan.—Geo. W. Sturtevant, Jr., Engineer, of 
Busbnell, Lil., informs us that the village will have new 
works in operation about Jan. 1. The supply is pump.d 
to a stand-pipe, and there are 4% miles of mains. 

Elsworth, Kan, (Grand Army Reunion Grounds), 
--The bids for works have all been rejected, owing to an 
error in the specifications. Probabiy bids will not be 
asked again until next spring. 

Minden, Neb.- J, B. Pugh informs us that the works 
are nearly completed. Cost, $25,000. 

O’ Nett, Neb.—J. M. Bride informs us that construction 
of works will be started about April 1 by a private com- 
pany, to whom the franchise has been granted. Estimated 
cost, $25,000. 

Unadilla, Ne b.—Works are nearly completed. 


SOUTHWESTERN. 


Columbia, Wo,—A vote of 538 to 133 has been taken in 
favor of issuing $45,000 of bonds for a combined water- 
works anielectric lighting plant. It is reported tnat 
opponents of the project will fight it in the courts. 

Little Rock, Ark.—It is stated that the St. Louis & 
Iron Mountain Ry. Co. will put in works for their own 
supply. 

Beeville, Tex.—A resident has sent the following: 

Works are projected by the village, to be built next 
spring. ltis Ee roposed to pump from a. artesian weil toa 
stand-pine. siimated cost, $25,000. Population, 2,500. 
Mayor, A. ©. Jones. 

Corpus Christi, Tex.—It is reported that works will 
be constructed, probably by the Corpus Christi Water- 
Works Co., which has a capital stock of $20,000. 

Denton, Tex.—A franchise has been granted to W. J. 
Williams, Dallas, who is now organizing a water com- 
pany. 

Doublin, Tex —-Aidress A. H. McLaws for information 
regarding works. 

Franktn, Tex.—Hydrants are being place. 

La Grange, Tex.—Works are projected. 

Meridian, Tex.— Works are projected. 

San Angelo, Tex.—The following is from J. 8. Mills- 
paugh, President of the San Angelo Water Works C>.: 

Contracts have been let as follows: Sioux City Foundry 
& Machine © orks, HP. engine, on cars at St. 
Louis, $750; Deane Steam Pump Gon Holyoke, Mass., one 
compound dupiex steam pump, 12 oy 18 in, steam and 
guid in. water water pe 18- a ae ae ety Tred 

“eee water pcwer Lump, vered; 
ecri St. lcuis, Mo., one 62 x Min, 

ler ee we es, ‘Fis, delivered; Ripl 
0, Lanaeal 4-1n, caet-iren tae Valse noe per ton, 
Specials: "$8.96 per undred, yarn 8 cebae a0 pee pound, lead 


ii- 


Jowest market price, ull delivered; Beaumont Valve & 
Hydrant Works. Kan Kankakee, lll., 25 4-n. douvle hydrants, 
8 ft. from paving line to inlet, 23.50, delivered. The cotal 
cost of the improvements W il) be abs ut $50,000. 


Sherman, Tex.—The mains will be extended. 

Texarkana, Tex.—It is reported that W. L. Whittaker 
has bought the West Side Water-Works and franchise for 

Uvalde, Tex.—N. D. Townes and W. W. Collier. of 
Uvalde, and J D. Crenshaw, of Grayson Co., are the in- 
corporators of the Uvalde Water supply & Power Co., 
mentioned Noy.15. Construction will be started about 
Jan. 1. 

Vernon, Tex.—The water-works of the Vernon Ice, 
Light & Water Co. have been completed and accepted. 

Yoakum, Tex.—E. P. Kelley, Alexander Fay and J. 
Blanks have incorporated the Yoakum Water-Power Co. 
Capital stock, : 60,000. 

Denver, Col,—It is reported that the Denver City Wa 
ter-Works Co. was incorporated Nov. 12 with a capital 
stock of $7,000,000. The Denver Water Co. has had works 
in operation here since 1873, and the Citizens’ Water Co. 
istnow building works, 


PACIFIC. 


Gervais,:Ore,—Contracts have been let by the town for 
works to cost $1 60). Population, 500. 

Woodlawn, Ore (P, O. Portland),—Addrees Bosth- 
wick, Batte’& Co., agents for Woodlawn property, re- 
garding works. 

Monrovia, Cal.—T. J. Barnes informs us that works 
will be built by the town at an estimated cost of $50,000. 
Construction will commence soon. There will be a reser- 
voir. 

Lewiston, Ida,—The following is from F. W. Ketten- 
bach, Secretary : 

The Lewiston Water & Light Co. will have their works 
in operation in December. H. B. Bloomfield, an Francis- 
co, Ual., is Engineer, and H. F. Madgwick, Lewiston, Con- 
tractor. The supply is pumped from Clearwater River to 
a reservoir and also directly to the mains, of which there 
are eight miles. The works have cost $90,000, and as yet 
there is no bonded debt. Arrangements are being made 
to issue about $50,000 of bonds for the completion a the 


plant. Population, 1,500. Water will probably be fur- 
nished in considerable quantities for irrigation. 


CANADA. 
Middleton, N. 8.—The following is from John Ervin, 
Secretary : 


The Middleton Water Supply Co. will begin the con- 
struction of worksin the spring. Preliminary os 
have been made, and all the available water are n 
the vicinity have b en secured. The supply wil from 
springs ty g.avity from a reservoir 216 ft. above and 24% 
miles from he center of the town. Hector McLean is 
President. The — stock of the company is $20,000. 
Population, about 800. 


Gatt, Ont.—J. G. Dykes, Town Clerk, has cent the fol- 
lowing: 


The city let contracts for works Nov. 20 to Garson & 
Pursur, St. Catherines, and Gcldie & McCulloch, Walt. 
W ilhs Chipman, Toronto, is Engineer, acd Adam Cranstou 
is Chairman of the water board. Water will be pumped 
from springs and lake to asiand-pipe. Estimated cost, 
$115,000. 1 opulation, $7,500. 


Tvronto, Ont —McLennan, Stewart & Chapman have 
completed a survey of the country between Toronto and 
Lake Simcoe to ascertain the feasibility and approximate 
cost of a gravity supply from that lake, which is 39 miles 
from, and ‘73 ft. above the city. They estimate thata 
daily supply of 60,000,000 galis. could be introduced at a 
cost of $5,000,000. The communication cont-ining the 
above data was referred by the Water-W orks Committee 
of the Board of Aldermen to their sub-committee on 
gravitation. 


ARTESIAN WELLS. 


Sarannah, Ga—A contract has been made for the 
completion of weils for the watcr-works. 

Abitene, Tex,—A well is being sunk. 

Corsicana, Trx,—Probably a well will be sunk. 

Galeeston, Tex-——While sinking a well for a street 
railway company contractrr Byrnes struck pure, fresh 
water at a depth of 310 ft. It is said that several wells will 
be put down. The flow of this one is about 75,000 galls. a 
day. 

Ladonia, Tex.—A well will be sunk. 

Laredo, Tex,—The well is down 1,100 ft. 

Marlin, Tex.—The city has let an $11,000 contract for a 
well. 


IRRIGATION. 


Vera, Kan,—Tte Arkansas Valley Land & Irrigating 
Co. has been incorporated. Authorized capital stock, 
$1,000,000. 

Aberdeen, 8, Dak —The New York Land & Irrigation 
Co. proposes to buy lands in the James River Valley, 
mostly in Spink and Beadle Counties, sink artesian wells 
on the same to secure water for irrigation and to sell the 
land in small tracts to farmers. The company hasan 
authorized capital stock of $1,000,000, of which $200,000 has 
been paid in, 8. 1). Thomas, an ink manufacturer, is 
President, and C. W. Barringer, Huron, 8S. Dak., is Vice- 


President. 
SEWERAGE AND MUNICIPAL. 


Sewers.—South Framingham, Masas.—The sewer 
committee has been authorized to acquire additional 
land in connection with the sewerage system. 


Brooklyn, N. Y.—The Department of City Works pro- 
poses to build a sewer on Second Ave. from Forty-sixth St. 
to the city limits. 

Columbus, O.—The city engineer is at work on plans 
for a system of sewerage for the West Side. It contem- 
plates a :inain sewer on Gift St., but the difficult question 
is the terminal; either a sewage farm or pumping station 
must be determined upon. His plans will be in accord- 
ance with the system adopted. If a pumping station is 
agre d upon, it will probably be on the east side of the 
river, and then the West Side sewer would have to cross 
the river. 

Suspension Bridge, N, ¥.—The contract for two sec- 
tions of sewer work was let Nov. 18 to John & Thos, Lard- 
ner, of Lockport, N. Y., for $12,729. 

Bristol, Conn.—Mr. T. H. McKenzie, Engineer of the 
Southington Water Co., is preparing plans for the 
sewerage of Bristol. He recommends the separate 
system, and the disposal of the sewage by irrigation. The 
main sewer will be 18 ins. diam. 

Wilmington, N C.—The Princess St. sewer has been 
completed by the Wilmington Sewer Co. It is an 8 in 
terra-eo ta pipe sewer, with 52 Y branches and 9 stand 
pipes. Thecontractors were L. G. Cherry and S, W. Hol- 
den, and the work was done under the supervision of Mr. 
J.C, Chase, City Engineer. 

Columbia, S C.—Plans for a sewerage system are 
being prepared by Mr. B. Miler. 

Atlania, Ga,—A sewerage system, to cost $95,000, is 
projected. For particulars adcress the Mayor. 

Austin, Tex —Mr. W. B. Brush is interested in a prop 
osition to build sewers, The estimated cost is $21,000. 

East Portland, Ore,— Plans for a system of sewerage 
are to be prepared by Mr. Rudolph Hering, of New York. 
There will be some construction in 1891. The city hasa 
population of 10,615. Mr. O. H. Bellinger is City Sur- 
veyor. 

Fort Smith, Ark,—Mr. James B. Gass writes us that 
the city is building a circular brick storm sewer 5,170 ft. 
long; 370 ft. of 4 ft. diam., 1,700 ft. of 5 ft., and 3,100 ft. of 
5t. 3 ins. There are 36 receiving basins, and the inlet pipes 
from the basin to the sewer are 15, 18 and 21 in. vitrified 
pipe, the size of pipe to suit dreinage area. The sewer 
complete will cost about $30,000, and will be finished this 
year. Nier & Miichell, of Kansas City, Mo., were the 
designing engineers; James B. Gass is constructing engi- 
neer, and Wm. A. Doyle, of Kalamazoo, Mich., is the 
contractor, 

Houston, Tex.—It is proposed to construct a brick 
sewer along the line of the city ditch The cost is estima- 
ted at $27,000. 

Eugene, Ore.—The city council has adopted a system 
of sewerage, the cost of which will be about $15,000, Plans 
have been prepared by Kelly & Hammond, 

Streets.— Westchester, N. Y.- The citizens have voted 
$155,000 for improving streets and highways in the town, 
outs de the village of William's Bridge. 

Allegheny, t’a,—The city will not issue at once the §$1,- 
000,000 bonds authorized for street work, but will issue 
bonds as required, probably about $200,000 per year. The 
cost of paving Federal St., is estimated at $19,219 or $22,- 
714, with gravel or concrete foundation. The total cost of 
paving all the streets traversed by the street car tracks 
with block stone on a concrete foundation is estimated at 
$395,432. Ona new gravel foundation the cost is estimated 
at $336,117. The figures are estimated upon a basis of 
98,858 sq. yds. It is thought that a concrete foundation 
should be used in order to give a more substantial foun- 
dation for the street pavements. 

Harrison, 0.—The bid of Seasongood & Co., of Cincin- 
nati, O., for the street improvement bonds has been ac- 
cepted by the town authorities. 

Norwood, O.—Henry McEriane has becn awaided the 
contract for improving Norwood Ave. at $12,590. Peti- 
tions have been presented for cement sidewalks on this 
street. 

Dayton, Ky.—Plans and specifications for the recon 
struction of Clay St. have been adopted, and an ordinance 
has been passed ordering this and other street improve- 
ments to be made. 

Cincinnati, U.—The Board of City Affairs has author- 
ized the issue of $150,000 4 per cent. bonds for 1890, and 
$150,000 4 per cent. bonds for 1891, for the improvement of 
the streets with granite, asphalt, etc. 

Lexington, Ky.—The city officials are proposing te lay 
asphalt paving. 

Grand Rapids, Mich.—Tne Board of Public Work 
estimates the cost of paving Canal St. vith asphalt at 
$29,390. Of this $17,000 will be paid by the city and $12,399 
by the street railwa; company. 

Fort smith, Ark.—Mr. James B. Gass, City Engineer, 
writes us that Garrison Ave., the main thoroughfare, is 
being paved with brick. 


ELECTRICAL, 


Electric Light.- New ;lants or extensions are pro- 
posed at Hagerstown, Md_, by the Electric Co,; Bunkley,. 
La., by the Cumberland Island Co.; Dawsrn, La., by C. G 
Barfoot and others; Bowling Green, Ky., by the city; 
Hinton, W. Va., address R. B. Flanagan; Columbia, 
8. C., by the Congaree Gas & Electric Co. ; Savannah. Ga., 
by the Brush Electric Light & Power Co.; Clarinda, La.; 
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Dayton, Ky., by the Citizens Electric Light Co.; Sioux 
Falls, 8S. D.; Bartow, Fla., address J. W. Brady, Danville, 
Ky. 

Crispield, Md.—About $10,000 has been subscribed for 
building a plant here. J. N. Coulbourn can give infor- 
mation. 

Atlanta, Ga,—The City Council recently passed an 
ordinance restricting the use of telegraph and telephone 
wires above ground, which contained the following para- 
graph: 


Be it further ordained that after June 1, 1893, it shall 
not be lawful for any telephone company doing business 
in the city of Atlanta to construct or operate any wires or 
poles above ground within the now existing fire limits of 
the city, except such as may be necessary for distribut- 
ing purposes, and such distributing poles and wires shall 
be set and placed only upon written permit frem the city 
engineer. 

Such permits shall be issued by the city engineer upon 
application of the telephone company, but only as and 
when necessary to accommodate citizens desiring tele- 
phone service. 


Barnesville, Ga,—J, P. Thurman wants estimates on 
an electric light plant ‘or a village of 2,500 inhabitants. 

Jasper, Tenn.—The Jasper City & Mineral Land Co 
wants prices on an electric light plant. 

Dayton, Ky.—The Citizens’ Electric Light Co. has de- 
cided to erect a plant to be owned and operated by them- 
selves. At present they are dependent for power upon 
the Thomson-Houston Co., of Covington. 

Cincinnati, O,—The Brush and Ball Electric Cos. have 
petitioned for right to lay subways for lighting and power 
purposes. 

Cincinnati, O.—D. J. Hauss, Electrical Engineer and 
Contractor, recently completed a 35 arc and 115 incandes. 
cent lighting plant for Maysville. Ky.; a 3%4-mile West. 
inghouse electric railway for Maysville, Ky., and a 15 arc 
and 3800 incandescent light plant for Flemingsburg, Ky. 

Indianapolis, Ind.—The committee on street lights 
has submitted two plans for street lighting, the first call- 
ing for 150 electric arc, 500 vapor and 2,350 gas lights, and 
the second calling for 400 electric, 500 vapor lights, and 
2,350 gas lamps. 

Berlin, Wis,—An electric light plant will probably 
be established in thistown. The present intention is to 
have it in operation by Jan. 15, 1891. 

Columbia, Mo,—The city has voted to issue $45,000 of 
bonds for establishing an electric light and water-works 
plant. 

White Sulphur Springs, Mont.—J. J. Hennessy has 
received a franchise for constructing and operating an 
electric light plant in this city. 

Bombay, India,—Proposals for an experimental street 
lighting plant will be received up to Feb. 16 at the Execu- 
tive Engineer's office. Specifications and blank forms 
may be had from EK. W. and R. Oliver, Corbet Court 
London, England, on payment of £1. 


New Companies.—Donaldson-Macrae Electric Co., of 
Baltimore, Md,; incorporators, W. W. Donaldson, R. 
Macrae, W. Winchester; capital stock, $20,000. Bellefon- 
taine, O., Electric Light and Power Co.; capital stock, 
$1,000,000. Darlington, 8. C., Light, Water and Power Co. ; 
capital stock, $25,000. Gooch Electric Light Co., Louis- 
ville, Ky.: W. T. Grant, J. J. Harrison, D. Belknap and 
others. Houston, W.Va., Electric Light Co.; capital stock 
$25,000; incorporators, L. M. Dunn, D, Prince and others. 
Hubbell Electric Light & Power Co., Alexander, Va.; 
capital stock, $100,000; I. Sacks President and E. Suther- 
land Secretary, both of Washington, D. C. 


CONTRACTING. 


Levees.—Proposals for building and repairing levees in 
the First, Second, and Third Levee Districts were opened 
Nov. 17 by Capt. 8. W. Roessler, U. S. Engineer Office, 
Memphis, Tenn. No contracts were awarded then, as 
they must be approved by the Secretary of War. The 
lowest bids ranged from 19% to 35 cts. per cu. yd. for ree 
pair work and enlargement, and from 16 to 38 cts. per cu. 
yd. for new work. The work will be in Tennessee, Missis- 
sippi, and Arkansas. 


Dredging.—South Carolina,—The following proposals 
have been received by Capt. F. V. Abbot, U.S. Engineer 
Office, Charleston, S. C.: For Wappoo cut: P. Sanford 
Koss, 25 cts. per cu. yd.; Thos. Young, 24 cts. For Brick- 
yard Creek: P. S. Ross, 23 and 24 cts, per cu. yd., with ma- 
terial towed 1 or 2 miles respectively, $3.25 per cu. yd. for 
rock; T. Young, 23 and 25 cts., $3. For Santee River: L. 8. 
Ehrich, 37% cts.; P. S. Ross, 45 cts. 

Calumet River and Harbor.—The following propos- 
als were received Nov. 19 by Capt. W. L. Marshall, U. 8. 
Engineer Office, Chicago, ILL, for 300,000 cu. yds, in Calu- 
met River: Wheeler & Pursell, Portsmouth, O., 1244 cts. 
per cu. yd,; W. A. McGillis & Co, South Chicago, 15 cts.; 
Green's Dredging Co., Chicago, 14 ets.; 90,000 cu. yds. in 
Calumet Harbor: W. A. McGillis & Co., 13% cts.; Me- 
Mahon & Montgomery, Chicago, Lil, 23 cis.; Green’s 
Dredging Co., 25 cts. 

Rip-Rap.— Charleston, 8S, C.—The following proposals 
for furnishing and depositing 110,000 tons of rock at the 
jetties were received Nov. 18 by Capt. F. V. Abbot, U. S. 
Engineer Office, Charleston, S..; Jacob Friday, Pitts- 
buram Pa., $1.90 and $2.15 per ton, $24,000; RB. G. Ross, 
Jacksonville, Fla., $2.24 and $2.29, $249,400; Grant & Egan, 
Charleston, 8. C., $2, $2.33 and $2.71, $267,550. 


ENGINEERING NEWS. 


Sewer Materials.— Baltimore, Md.—The following 
contracts have been awarded for material for the Cross 
St. sewer: Y. O. Williams Brick Co.. $8 and $9 per 1,000 
for machine and hand made brick; Schmid & Leonard, 
$1.74 per cu. yd. for stone; P. M. Womble, $13 and $24 per 
1,000 ft. for Virginia and Georgia lumber; M. W. Duvel, 
69 cts. per cu. yd. for sand; 8.M. Hamilton & Co,, $1.12 
and $3 per bbl. for Cumberland and Portland cement 
Charles C. MeColgan & Co., $1.09 per bol. for Rosendale 
cement. 


City Work.— Brooklyn, N. Y.—The Commissioner of 
City Works has received the following proposals for 
grading and cobblestone paving on Irving Ave.: Chas. 
Hart, $4.87 per running ft.; Hains & Maguire, $4.13; Den 
nis Norton, $3.45; J. F. Gillen, $3.25; J. Hickey, $2.85. 

Troy, N. ¥.—The Contracting Board ‘has awarded the 
contract for the Pawling Ave. sewer toSearey & Anderson 
at $1.57 per ft. for the sewer and 60cte. per ft. for laterals. 


Bridge Masonry.— Willimansett, Mass,—The County 
Commissioners of Hampden Co., Mass., have awarded the 
contract for masonry and foundations of a bridge over 
the Connecticut ,River at Willimansett to Wright Lyons 
& Co., of Spr.ngfield, Mass.: 1,900 cu. yds. of pier masonry 
at $13; 1,250 cu. yds. of abutment masonry at $10, 1,600 cu. 
yds. of wing wall masonry at $7, 285 cu. yds. of pier foun- 
dations at $27, 3,000 cu. yds. of excavation at 30 cts., 750 cu. 
yds. of rip-rap at $1.50; total, $58,120. 


PROPOSALS OPEN. 


Bridge,--Kansas City, Mo.—Across Turkey Creek at 
25th st. J. S. Cannon, President Board of Public Works. 
Dec. 12. 

Pier.— New York City.--Pier and appurtenances near 
foot of Fulton St., North River. Department of Docks, 
Pier A, North River. Dec. 5. 

Electric Light.—New York City.— Lighting streets, 
parks and public places. Department of Public Works, 31 
Chambers St. Dec. 4. 

Dam and Materials.—Extension to dam at Alton, Il. 
Supplying piles, stone, rope, wire, nails, spikes and screw 
bolts, Major A. M. Miller, U. S. Engineer Office, St. Louis 
Mo. Dec. 20. 

Dredging.—About 10,000 cu. yds. from Ticonderoga 
River, New York, and 20,000 cu. yds. from Otter Creek, 
Vermont. Major M. B. Adams, U. 8. Engineer Office 
Burlington, Vt. Dec. 23. 

New York City.—For new piers at Pier No. 14, North 
River, and at foot of E. 20th St., Kast River; 25,250 and 
12,300 cu. yds. Department of Docks, Pier A, North River. 
Dee. 5. 

Building.— Las Vegas, N. M.—Plans and specifications 
for insane asylum; cost not to exceed $50,000. Benigno 
Romero, Secretary. Trustees of the New Mexico Insane 
Asylum. Jan. 20. 

City Work.—Rochester, N, ¥.—Curbing and plank 
walks. T. J. Neville, Clerk of Executive Board. Dec. 5. 

Vietoria, B. C.--Sewers. W. J. Dowler, City Clerk. 
Dee. 17. 


MANUFACTURING AND TECHNICAL. 


Locomotives.—The Portland Co. of Portland, Me., is 
building another downward draught locomotive; also 
some rotary steam snow shovels for the Union Pacific and 
Northern Pacific roads. The Manhattan Ry. Co., of New 
York, will add about 30 new engines to its equipment. 
The Magnolia & Southern R. R. Co., of Magnolia, Ark. 
will purchase locomotives. The Dickson Locomotive 
Works, of Scranton, Pa., have delivered 30 engines to the 
New York, Ontario & Western. The Brooks Locomotive 
Works, of Dunkirk, N. Y., have delivered some ten-wheel 
passenger engines to the Cleveland, Cincinnati, Chicago 
& St. Louis. The Schenectady Locomotive Works, of 
Schenectady, N. Y., have delivered a freight engine to 
the Connecticut River R. R. The New York Locomotive 
Works, of Rome, N. Y., are building 25 engines for the 
Louisville & Nashville R. R. The Pittsburg Locomotiv 
Works, of Pittsburg, Pa., are building some ten-wheel 
engines, with cylinders 19 < 26 ins.,and with Dean guides, 
for the Kansas City, Fort Scott & Memphis R. R. The 
Rogers Locomotive Works, of Paterson, N. J., have an 
order for 40 engines for the Chicago, Burlington & Quincy 
R. R.; they are of the Class H mogul type, of which 
working drawings were given in ENGINEERING NEws 
June 28 and July 5, 1890. 


Cars.—The Barney & Smith Mfg. Co., of Dayton, O., has 
an order for passenger cars for the Chesapeake & Ohie 
R. R. The Pullman Palace Car Co. is building 14 passen- 
ger cars for the East Tennessee, Virginia & Georgia R. R., 
and 1,000 Montgomery palace stock cars for the Pennsyl- 
vania R. R.; the company has delivered 5 dining cars to 
the St. Louis, Vandalia & Terre Haute. The Litchfield 
Car Co., of Litchfield, L1., has built 100 box cars for the 
Monterey Ry., in Mexico. The Manhattan Ry. Co., of 
New York, will add a number of new cars to its equip- 
ment. 

Locomotive and Car Works.—-The Adams & Price 
Co., of Nashville, Tenn., will rebuild its locomotive works 
which were burned down not long ago. The main building 
will be 146 ft. x 44 ft. The Buda Foundry & Mfg. Co., of 
Buda, II1., will erect works at Harvey, near Chicago, for 
the manufacture of hand cars and railway supplies. The 
Tombigbee Iron Works, of Aberdeen, Miss., will build car 


November 29,1890. 


works. The Virginia Steel Car Co. will build works at 
Glasgow, Va. A street car factory is to be established at 
Seattle, Wash.. by L. H. Griffith and W. C. Ralston. The 
Harris Palace Car Co., of Boston, may erect works at 
Nashua, N. H. Col. Moulton will be the Superintendent 
of the car works to be established at Beaumont, Tex. 


Car Heating and Lighting.—Some cars ordered from 
the Barney & Smith Mfg Co., of Dayton, O., by the Chesa- 
peake & Ohio R. R. Co., for service between Cincinnati 
and New York, will be fitted with the Pintsch compressed 
gas light, and steam heating by the Safety Car Heating 
& Lighting Co.’s system. The Chicago & Northwestern 
R. R. Co. has completed arrangements for the erection of 
a plant forsupplying gas on the Pintsch system to its 
passenger cars. This system of lighting is said to be in 
use on 35,000 cars in Europe. 


The Boughen Engineering Co., of Cincinnati, 0., has 
contracts for pumping machinery for water-works at 
Huntington, Ind.; London, O.; and Tron Mountain, Mich. 
The Gordon pump will be used. The company has fur- 
nished 3 boilers of [450 HP. and 3 Murphy smokeless fur 
naces to the}ice & Cold Storage Co., of Denver, Col.; 
also a 300 HP. boiler and 3 Murphy smokeless furnaces 
to the Blymyer,Ice MachinejCo., of Cincinnati, O. Business 
is reported to be good. 


Steam Roller.—An Aveling & Porter steam road ro)ler 
has been purchased by Mr. D. Donovan for use on a large 
contract for roadmaking in Richmond Co., Staten Id., 
BE 


Filters.—The Hyatt Pure Water Co., of New York, has 
received orders for filter plants for the Geo. M. Wheel 
wright Paper Co. (3d order); O. A.& F. M. Ames, sugar 
refinery, New Orleans, La.; Pennsylvania Steel Co. (2d 
order), Sparrow’s Point, Md.; Columbia Atbletic Club, 
Washington, D. C. 


The F, J. P. Brackett Bridge Co., of Cincinnati, 0., 
is building a number of highway bridges. It has built the 
new shops of the Kentucky Central Ry., consisting of a 
machine shop 287 < 93 ft., carpenter shop 287 < 88 ft. with 
a wing 136 ft. < 50 ft., and a roundhouse with 9 stalls. It 
also built the Elm St. inclined plane at Cincinnati for 
raising electric cars to Clifton, 1,000 ft. long, 32< grade 
cost about $50,000. 


The Queen City Bridge & Forging Co.. of Cincin-. 
nati, O., reports a number of orders on hand, including 5 
bridges for Marysville, O.; 2 for Campbell Co., Ky.; 6 for 
Indiana, and 1 of 112 ft. span for Sidney, O, 


New Companies.—Balloon Cable Road Co., of Chicago; 
capital stock, $3,000,000; incorporators, Philip Harwath, 
Leopold Bonet and Eugene Calibret; to carry passengers in 
balloons attached to cables between different parts of the 
World's Fair. Mount Carmel Aeronautic Navigation Co., 
of Chicago, Il.; capital stock, $20,000,000; incorporators, 
James A. Pugh, Harry Twyford, W. C. Dervey and E. J. 
Pennington; to construct and operate air ships. Southern 
Post & Concrete Building & Paving Co., of Memphis, 
Tenn.; incorporators, A. Cordes; W. A. Faires and F. 
Ozanne; tomanufacture the Stumpel patent post, curbing, 
sills, etc. J. P. Miller Well Co., of Chicago, Il; capital 
stock, $100,000; incorporators, John P. Miller, John Bates 
and Louis Wilson; to drill artesian, oil, gas and salt wells 
and prospect for coal. Richmond Standard Spike & Iron 
Co., of Manchester, Va.; capital stock, $120,000; Pres., B. 
Warwick; Secy., J. F. Anderson, J. M. Love Pin & Link 
Holder Co., of Covington, Ky.: capital stock, $300,000; in- 
corporators, J. M. Love, Epes Randolph and H. P. Whit- 
aker. Keystone Car Coupler Co., of East St. Louis, Ill; 
eapital stock, $1,500,000; incorporators, Stephen Johnson, 
G. H. Barnes and T."W. Dramos, 


Proposals for Vertical Pumps. 


Sealed proposals will be received at the office 
of the Board of City Affairs, Cincinnati, O., 
until 12 o’clock noon of December 26, a. D. 
1890. 

For four vertical pumps of 5,000,000 capacity 
eachin 24 hours. These pumpstotake the 
place of similar size Wetherill pumps now in 
position, and to operate by the steam ends now 
in use. Each bidder is requested to examine 
and measure the well, and so design his work 
as to properly connect with the parts to be re- 
tained. 

Each bidder will be allowed to furnish his 
own plan, drawings and specifications, with 
guarantee as to date of completion. and for- 
feiture for failure in time. Also, will be re- 
quired to give proposition on plans and speci- 
fications furnished by the Board of City 
Affairs. 


For particulars apply to Willis P. Tharp, Su- 
perintendent and Engineer of Cincinnati 


Water-W orks. 

The Board of City Affairs reserves the right 
to reject any or all bids. 

By order of the Board of City - 


THOMAS G. SMITH, 


President, 
a : D, W. Brown, Clerk B, C. A, 





For 
Mil 
pin 

















Proposals for Bonds. 

The City of- Hallettsville, Lavaca county, 
Tex., will receive bids for $16,500 6% 50-year 
bonds, with privilege of-redeeming at the ex- 
piration of 25 years, up to Dec. 1, 1890. Further 


tnformation can be obtained by corresponding 
th WM. BLAKESLEE, City Clerk. 
JESSE GREEN, Mayor. 47-3t 


Artesian Well. 


crry OF CHARLESTON WaATER-W ORKS Co., ‘| 
GEO 










































RGE ST., CHARLESTON. 8S. C., 
Oct. 13, 1990. 

Proposals are invited for sinking an artegvian 
well in the eity of Charleston, S. C. 

The depth of the -well to be not less than 
9,000 ft., with a minimum diameter of 6 in. at 
the maximum depth. 

All proposals must be forwarded by the first 
day of December next. 

Full particulars will be furnished on applice- 

ion to the undersigned. 


ZIMMERMAN DAVIS, 
42-7t Secretary and Treasurer. 


Long Leaf Yellow Pine. 


For bridges, trestles, and car building. 
Mills in belt of the finest South Georgia yellow 
pine timber. Orders promptly filled. Ad- 
ress, C. J. HADEN, 
Secretary and General Manager, Hosch 
Lumber Co., Clark Lumber Co. 
Atlanta, Ga. 


To Builders of Pumping Engines. 


LOWELL, Mass., Nov. 24, 1890. 

Sealed proposals, indorsed “Proposals for 
Pumping Engine,” will be received at the 
oftice of the Lowell Water-Works, City Hall, 
Lowell, Maas., until 2:00 Pp. M. on Friday, Jan. 
16, 1891, for the construction, delivery and 
erection of a 10,000,000-gall. steam pumping 
engine, for the city of Lowell, Mass., and at 
that time will be publicly opened and read. 

Specifications will be mailed upon applica- 
tion to Water-Works Office, City Hall, Lowell, 
Mass. 

Other information may be obtained upon 
application to Lowell Water-W orks Office, or 
from George M. Barrus, M. E., 95 Milk St., 
Boston, Mass. 

JOHN STOTT, \ “Eine 0 on New 





MILEs F. BRENNAN, Engine of Lowell 
EDWARD W. THOMAS, Water a. 





To Civil Engineers. 


THE MUNICIPAL OFFICES, } 
Str. Jonn’s, N. F., Nov. 12, 1890. 


CITY OF 8T. JOHN'S, NEWFOUNDLAND. 


Applications for the position of Town Engi. 
neer will be received by the undersigned up to 
the 18th day of December next. Applicants are 
required to state the salary they expect and 
give a concise epitomé of their professional ex- 
perience and municipal works on which they 
have been engaged. Not more than five testi- 
monials to accompany each application. 

Traveling and,personal expenses to St, John’s 
will be paid by the Municipal Council. Salary 
will commence from date of arrival in St. 
John’s. 





P. W. KELLY, 
48-2t Secretary Municipal Council. 
a a 


Artesian Well. 


Proposals are invited for sinking an artesian 
well at Americus Ga. Two flowing wells in 
city at same level. For particulars address 

J.B. FELDER, Mayor, 
48-2t Americus, Ga. 


Toronto Street Railway. 


Sealed tenders addressed to the undersigned 
will be received by registered letter at the 
office of the City Clerk, Toronto, Can., up to 
noon on the 15th day of January, 1891, for the 
purchase or lease of the street railway tracks 
in the city of Toronto, with or without real es- 
tate, buildings, rolling stock and all material 
used in connection with the said railway, to- 





gether with the exclusive right of operating | 4t 


the said railway on the streets of the city of 
Toronto, For further particulars and condi- 
tions of sale, apply after Dec. 1, 1890, to W. T. 
JENNINGS, City Engineer, Toronto, Can. 
MILES VOKEs, 
Chairman Street Railway Committee. 
ToRoNnTo, Can., Nov. 19, 1890. 48— 


FOR SALE. 
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8S. E. NosrR, Prest. 


The Anniston 
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Jno. E. Wares, Secy. and Treas. 





R, F. CaRTER, Supt. 


Pipe Works, 


MANUFACTURERS OF 


CAST IRON WATER AND GAS PIPE, 


ANNISTON, - 


ALA. 





Especially adapted for the Elevation of Clear, Gritty, Thick, or 





Acidulous Liquids, Quickly, Cheaply and Efficiently , 


aroem ea aiaidt nail [2 





PATENTED 
U. 6. AND CANADA. 


without Engine, Machinery, Oil, Expensive Power, Skilled 
Labor, or Material Wear. Send for Illustrated Catalogue. 


PULSOMETER STEAM PUMP CO., 120 Liberty St., New York. 








MONTAGUE & CO., 


MANUFACTURERS 


FIRE BRICK, 


SEWER PIPE, 


DOUBLE STRENGTH 


RAILROAD CULVERT PIPE, 


With long sockets, in two and one-half foot lengths. 


CHATTANOOGA, 


- TENN. 





DOUBLE STREN GTH 
SEWER & CULVERT PIPE. 





ONMOUTH MINING & MFG. Ct 


C0, ~ MONMOUTH, 
ILL. 





S. ENGINEER OFFICE, WUAING- 5 | 
* ton, N.C., Nov. ee eee 
for sheet piling, stone, yy my in 
place in dike in Winyaw Bay, -, are to be | 
received at this office until iS 15, 1890. 
The attention of bidders is spaeiuine invited to 
Acts of Congress, approved Feb. 26, 1885, and 
Feb. 23, | vol. 23, p. 332, and vol. 24, p. 414, 
Stonvtce at La Aji information furnished 
by W. H. BIX ; Capt. of Engineers. 46-4t 


REARW ATER AT PORTCHESTER 
y ee . Y., and aplerchment Harbor, 





ie Be neer Office U.S. Army, Room 74, 
Army Bu anding. 39 Whitehall street, New 
York, N. Y., Nov. 15, 1890. Sealed proposals in 


triplicate for gupeiehetion of breakwaters at 
Portchester Harbor, N. Y., and at Larchmont 
Harbor, N. Y., will be ‘received at this office 
until twelve (12) o’clock nooa on Monday, Dec. 
15, 1890. The attention of ane is invited to 
Ht & GareVat SP Peete! ena Yor a 

e oO page an ol. 24, page 
414, Statutes at Large. Further information 
can be obtained at this office. ., Applications 


should be indorsed on envelo TON, Colonel 
for specifications.” D.C. H Cs Colonel 
of Engineers. 46-4 





XTENSION wt BREAKWATER AT 
Glen Cove, N. Y. Engineer Office U. 8. 
Army, Room 74, Army Building, 39 Whitehall 
street, New York, N. Y., Nov. 15. 1890. Sealed 
posals in tri licate’ for extension of the 
water at Glen Cove, N. Y., will be re- 
ceived at this office until twelve (12) o’clock 
new on Monday, Dec. 15, 1890. The attention 
of bidders is invited to acts of C ap- 
proved Feb, 26, oe and Feb. 23, 1887, Vol. B, 
332, and Vol. 24, page 414, Statutes at 
Further information can a ounined 


é Reaet fi Speci i 
oD env: Toe ons for ica‘ions.” 
D.C. Noted , Colonel of Engineers. 46-4t 


REMOVAL OF SHOALS BETWEEN 
Sister 





palants and_Cross-over light, St. 
Lawrence ee oee baies ew York. Advertisement. 
ene Burlington, Vt., Nov. 


Sth, is,“ Sonled in duplicate. ad- 
e velo a proponas. i 1 be De ee ae 


thisemice wnail 11:30 a. M., Decem 


and then publicly opened, for and re- 
moving cu. yds. of rock, more or from 
two shoals between Sister Island and Cross- 


eves amt: St. Lewzenee River, N.Y. Atten- 
nod Uo Ce Aste ot Conerue a ved 
Le and Feb. 234 » Vol, 23, page 
and Vol. Lt aes at 
ADAMS, $02 Engincere tbe 43-1¢ 








PROPOSALS FOR CONSTRUCTION OF 
breakwater at Rockland, Me. U.S. Kn- 
ineer Office, Portland, Me.. Nov. 11, 1390. 
roposals in triplicate for construction 
of bi water at Rockland, Me., will be re- 
ceived at this oftice, No. 537° Congress St.. until 
3p. M. of Tuesday, December 2, 1890, and then 
opened. Attention is invited to acts of Con- 
approved Feb. 26, 1885, and Feb. 23, 1887, 
eae ee Vol. 24, p. 434, Statutes at 
Large. information furnished 
b RED. A. eeu H, Lieut.-Col., Co: of 
Hanteoera; U. 8. Army. 3t 


8S. ENGINEER OFFICE, WILMING- 
. my N. C., Nov. 6, 1890.—Sealed pro- 
in the Cape Fear River at 





posals for dredging 
and alew Wilmington, N. C., and Lockwood's | 


Folly River, N. U., will be 
office until 1l a. M., Dec. 15, 1890. The atten- 
tion of bidders is specialty vited to Acts of 
ngress, approved Feb. 26, 1885, and Feb. 23, 

1a, ve vol. i kee and vol. 24, p. 414, mentee 
t barge. ali information furnished by W. H 
BI Y, Capt. of Engineers. 


EXTENSION OF BREAKWATER AT 
mouth of the Housatonic River, Connecti- 
cut. Engineer Office U. 8. Army, Koom 74, 
Army Building, 39 39 Whitehall street, New 
York, N. Y., Nov. 15, 1893. Sealed p Loe, teen 
in triplicate, for extension of the b: water 
at the mouth of the Housatonic River, Con- 
necticut, will be received at this office until 
were. i2) o'clock noon on Monday, Dec. 15, 
~ 7 tion of bidders ue % 
~ 8 ui! Congress prov ‘eb 1885, an 
Feb. 23, 1 ol 2 page 332, and Vol. 24, page 
-_, Statutes at Large. Further indumunetion 


obtained office. Applications 
cae ald be indorsed ss <nven “ Applications 
for Specifications.” USTON, ae 
of Engineers. 


8. ENGINEER OFFICE, BURLINGTON, 

«, Vt., Nov. 20, 1890.—Sealed Proposals, in | 

to the wae Tk om will | 

bo ngaee at this office until 11:30 o'clock a. 

M.. Dec. 23, 1890, and then opened, for dredging 

10,000 cu. yds., more pone ty from Ticonderoga 

River, New =e = cu. yas, more or 
less, from aon a, Vermont, and 

material in deep water of the 


"received at this 








e; 3 ie av haul at Ticonde 
River and 4 miles at 
saviten to Sho pete of Ce approved Feb, 


and val. a page tA , Statuies 


Scien ot Tae 


to this office. M, B. ADAMS, Major of E 
neers, 48-2t, 61-1 





XVII 


ENGINEER OFFICE, U.S. ARMY, NEW 
R. 1., Nov. 24, 1890. “Dum scows of 

200 to P00 cubic yards capacity, w auied for use 
on the improvement of Hyannis Harbor, 
Mass., and elsewhere. Parties having them to 
let can obtain full information by addressing 
the undersigned. Their attention is invited to 
the Acts of Congress approved Fen. 26, 1885, 
aaa Feb, 23, 1887, vol. 23, page 332, and_ vol. 24. 
414, Statutes at Large. rR. LIVER 

ORK, Major of Kngineers. 48+ 





NO VESSEL OWNERS—ENGINEER 
Office, U. 8S. Army, Newport, ‘R. L., Nov. 
24, 1890. Vessels equipped for handling stone 
are required for the Government work at the 
Harbor of Refuge at Block Island, R. I., Ston 
ington, Conn., and other points. Qwners or 
parties interested who desire to charter such 
vessels to the United States, or to freight stone 
by the ton, are invited to communicate with 
this office. Their attention is invited to the 
Acts of Congress approved Feb. 26, _ — 
Feb. 23, 1887, vol. 23, page 332, and vol. pa 
414, Statutes at Large. Ww, R. LIVE MOR :. 





Major of Engineers. 48-4t 

V TRECK OF SCHOONER “Ss, S. BICK 
more,” Engineer Office, U. S. Army, 

Newport, R. 1., November 2€, 1890. To whoin 


it may conce rn: Whereas, navigation is ob 
structed and endangered by the wreck of the 
schooner “3S. S. Bickmore,” lying about half 
way between the wharf and the west end of 
the breakwater in Hyannis Harbor, Mass.; 
notice is hereby given to al) persons interested 
in said vessel, her cargo and all other property 
therein, that if, within thirty (30) days from 
the date of this adve siemens they shall not 
have signified to me their intention and taken 
preliminary steps to remove said wreck, ete. 

as soon as practicable, the same will be con- 
sidered as abandoned and derelict, and it will 
be removed by the United States under au 
thority of law. Sealed proposals in triplicate 
for the removal of said wreck will be received 
at this office until 12 o’clock noon, on Satur- 
day, the 27th day of December, 1890, and then 


- ned. The attention of bidders is invited to 
ne Acts of Congress approved Feb. 26, 1885, 
and Feb. 23, 1887, Vol. 2 e 332, and Vol. 


24, page 414, Statutes at ge. The United 
States reserves the right to reject any or all 


proposals and to waive any infotmalities. Full 
information furnished on paces a By au- 
thority of the Secretary of LI 
ERMOKE, Major of Engineers. 48-4 





U. S. ENGINEER OFFICE, BURLING, 

ton, Vt., Nov. %, 1890. Sealed yroposals, 
in duplicate, ‘addressed to the aie srsigned, 
will be received at this office, until 11:20 a. m. 


; Dec. 9th, 1890, and then publicly opened, for 


furnishing 182,886 ft. b. m. of hemlock timber; 
9,600 feet b. m. of white pine timber; 3,000 cu. 
yds. of rubble stone; 7,750 cu. yds. of large 
stone, 1 to 5 tons weight; 1,208 pounds of screw 
and washer bolts: 546 pounds of ring bolts, 
23,441 nds of drift bolts, and construct- 
ing %O iin. ft. of extension and 
repairing, 1,225 lin. ft. of old super- 
structure to the breakwater at Plattsburgh 
Harbor, New York. Preference will be given 
to materials of domestic manufacture or pro- 
duction, conditions of quality and price (im- 
ort duty included) being equal. Attention is 
nvited to the Acts of Congress approved Feb, 

26, 1885, and Feb. 23, 1887, Vol. 23, page 892, and 
Vol. 24, page 414, Statutes at Large. Detailed 
information can be had on application. M. B. 
ADAMS, Major of Engineers. 45-2t 48 It 


UNITED : STATES ENGINEER OFFICE, 34 
West Congress street, Detroit, Mich., 
Nov. 28, 1890. Sealed proposals, in triplicate. 
for furnishing all materials and labor — 
building the masonry ofa lock at St. Mary’ 
Falls Canal, Michigan, will be received at t ‘is 
office until 2 0’clock P. M,, Jan. 27, 1891, and 
then publicly opened. Preference will be given 
to materials of domestic production or manu- 
facture, conditions of quality and price (import 
duties included), being equal. Attention is in 
vited to Acts of Congress. approved Feb. 26, 
1885, and Feb. 23, 1887, vol. 23, page 332, and vol. 
24, page 414, Statutes at Large. The Govern- 
| ment reserves the right to reject any or all 
| proposals; also to award the contract u ~ 
other considerations than the price. For 
a3 information apply at this office, or to the 
5 S. Engineer Office, Sault Ste. Marie, Mich. 
): M. —_ Colonel, Corps of Engineers, Bvt. 
Brig. Gen. U. 8. A. 48-6t. 


8S. ENGINEER OFFICE, ROOM 90, 134 

e Van Buren St.. Chicago, TL, Nov. 24, 
1890. Sealed proposais in triplicate, for re- 
Puen Supenstractare over 5,243 ft., more or 
less, of breakwaters in Chicago Harbor, IL, 
will be received at this office until 12 o'clock 
noon, Saturday, Dec. 13, 1890, and opened 
immediately thereafter in the presence of bid- 
ders. Proposals will be accompanied by a 
guarantee that if the bid be accepted contract 
will be entered into within 10 days after no- 
tice of acceptance. The United States reserves 
the ee to reject any or all bids. The atten- 
tion of bidders is invited to the Acts of Con- 
gress approved Feb. 26, 1885, and Feb. 23, 1887, 
Vol. 23, p. 332, and Vol. 24, p. 414, Statutes at 
Large. Preference will be given to articles 
of domestic production or manufacture, con- 
ditions of quality and price (including in the 
rice of foreign articles the duty thereon) be- 
ng equal. Nocontract will be awarded for 
furnishing forei pastes les when the domestic 
article of suita >= uality can be obtained, 
For s “ification®, lank proposals and all 
otber information, apply at above address to 
CAPTAIN W.L. MARSHALL, Corps of Engi- 
neers, U.S. A. 48-2 











8. ENGINEER OFFICE, CHARLES- 

* ton-Kanawha, W. Va.. Nov. 3, 1890. 

| Proposals for building the foundations and the 
jer, ane, etc., for a movable dam at 
k No. 8 of the Great Kanawha River Im- 
ae will be received at this office until 
mM. of Dec. 19, 1890, and then opened. The 
attention of bidders is called to the Acts of 
Congress approved Feb. 1885, and Feb. 23, 


roga 
ter Creek. Attention is | 18:7, Vol. page es Vol. &, 414, 
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KEROSENE 
OIL. 


btainable 


Everywhere. 


THE 


“WELLS 
LIGHTS” = 


Are in use on the follow- 
ing Railroads: 


Pennsylvania, 
Lehigh Valley, 

Erie, 

West Shore, 

Del., Lack. & West., 
Norfolk & Western, 
Atlantic Coast Line, 
N. Y., Prov. & Bost., 
W. N. Y. & Penn., 
Michigan Central, 
Union Pacific, 
Southern Pacific, 


And 40 others. 





ALSO USED BY 


Moffett, Hodgins & 
Clarke; 
Washburne, Shaler & 
Washburne; 
Carkin, Stickney & 
Crane; 


Cc. H. & F. T. Dunb 
Ryan & McDonald; 
Prentice Brown Stone 
Co.; 
Drake & Stratton; 
Union Bridge Co.; 
Berlin Bridge Co., 
And many others. 


LS LIGHT 


WALLWORK & Be ALLWORK & WELLS’ PATENTS. (tri) PATENTS. (*°rx) 


ESPECIALLY ADAPTED 





—FOR— 


CONTRACTORS 
MIGHT-WORK.) — 


800 and 2,000 CANDLE POWER 


+e 6 


REQUIRES NO ENGINE OR 
AIR COMPRESSOR to 
drive it as “others do.” 








(Copy 
SAVANNAH, AMERICUS ke MONTGOMERY 
RaILWay. 
OFFICE OF THE CHIEF ENGINEER, | 
AMERICUS, -a., Aug 8. 1890. : 
R. E HARDAW vy, ¢ thief Engineer. 
Messrs. Keegan & Hal pin, 446 Washington 

Street, New York City: 

EFAR Sirs: I uscd four of your lights for 
steam shovel work at night some time since 
and they gave entire ia 

Yours very tru 
B. E. H ARDAWAY, C.E. 


(Copy. 7.) 
WeEsT VIRGINIA IMPROVEME::T Co. 
WESTON, W. Va., June 24, 1890, 
Messrs. Keegan & Halpin, "46 Washington 

Street, New York: 

GENTLEMEN: Replying to your favor of 
2ist inst., the light you sent us has thus 
far given satisfaction, and I can see no 
chance for impiovement in it. 

Yours truly, 
J. A. Fic KINGER, Ch, Eng, 


WRITE FOR CIRCULAR. 





4a ote et 


NEW HAND PATTERN WELLS .i¢GHT. 
500 Candles, } gall. per hour. 


KEEGAN & HALPIN 


44 and 46 WASHINGTON STREET WEW YORK. 











DPS. 


82 OLI 





Correspondence 


SITUATIONS VACANT, = 














WANTED.—A position as engineer, superintend- 
ent. or asei tant sup-rintendent, if works are 
large, of a water works system, by a young man, 
experienced in de-igning, building and maiutuin- 
ing such work«, Goud references us to character 


and ability. Address J. G., care of Engineering 
News, 48-3t 





WANTED.,—Two first-class dranghtsmen expe- 
rieneed in bridge and roof detatis. Also, one first- 
class draughtsman experienced in fire proof build- 
ing construction, Permanent positions and goud 
pay to thoroughly reiiable men; no others need 


apply, address LKON WORKS, care Enginecring 
hews, 46-4 





WANTED.—An engineer, with 10 years’ expe- 
rience at secu ing franchis s for water-works and 
sewerage systems, will be at liberty Jan, 1. Has 
over $100,000 worth of work in hand for next 
year. Correspondence solicited from only first- 
class parties who willing to pay for a 
thoroughly capable than. Address P, O. Box 
1498, Green Bay, Wis, 46-8 


WANTED.—An engineer to design and take 
chu ge of the cons:ruction of the foundations of a 
bridge, Applicant must have experience in this 
class of work not only as supervising engineer, 
but to take direct charge of same. Address, 
stating age and experience, with references, 
BRIDGE, office Engineering Newa, 47-2 


MISCELLANEOUS. 


WANTED.—2,000 bbls. Portland cement, deliv- 
ered on boat at New Orleans about Nov, 15, Ten- 
sile strength, 300 Ibs, one day in air, six days 
under water, MoOURMICK O’MEARA, 904 
Olive 8t., St, Louis, Mo, 40- 





WANTED,— We will send ‘a copy of ‘Cross’ En- 
givecr’s Field Book” in exchange tor ENGINEER- 
in@ News of Aug. 2, or Vet, 4, 1890, Address 
Engineering News, 


City Arms-Notice to Contractors 
Sewer Pipe. 


Tenders will be received by registered post, 
addressed to the City Engineer, Toronto, up 
till noon on Tuesday. 234 December, for supply 
of pipe for year ending 3ist December, 1891. 

Approximate quantity required: 








PIPE. 
6-in. pipe...... —_ ft. ; 18 in. pipe..... 500 ft. 
6-in. bends... 18 x a junce- 
9in, pipe...... * 5000 ft. tion 
9-in. bends.... 100 18 x ‘in: june- 
12-in. pipe.. “112,000 ft.| tions......... 
12 X 6-in. junc- tfte2 in. x 1 ft 
Gane s: iciesi oe tile in- 
12 X Hin. ya E 2,000 ft. 
tiome.....<... 200 2 fe x “3 ft. tile 
15-in. pipe . “3, OM ft.|  invert...... . 8,90) ft. 
15_X 6-in. june- 6-in. stoppers. - 3800 
Gomes: .......< %in. stoppers... 200 
15 X 9-in. gue 
tions.. (at RE I] 


Sperhtsiinited and forms of tender can be ob- 
tained on and after the Ist of Derember at the 
City Engineer’s office. 

A deposit in the form of a marked ‘cheque, 
payable to the order of the City Treasurer, for 
the sum cf 24% on the value of the work 
entered for must accompany each and 
every tender, otherwise it will not be obtained. 
All tenders must bear the bona fide signatures 
of the contractor and his sureties (see specifica- 
tions), or they will be ruled out as informal. 


The committee do not bind themselves to | vi 


accept the lowest or any tender. 
Joun Suaw, Chairman, 
Committee on Works. 
CommirTEerR Room, Toronto, Canada, 
Nov. 26, 1890, 48-2t 


LLL LT 


ADVERTISE CONTBACT WORK 


ENGINEERING NEWS. 


BELKNAP MOTOR CO, 


Little Giant Water Motors, 


Comb. Motors and Dynamos, Cyclon 
Mill, Electric Motcrs and ga, 
Lighting Plants for Water-Works pP 


Stations a Specialty. 
SEND FOR Descriptive Crrcua RS, 


PORTLAND, MAINE. 


GOSLINE, 


VER STREET, BOSTON, 


umping 


Successor to the BOSTON HYDRAULIC MOTOR Co,, 


MANUFACTURER OF 


Church Organ Blowing WATER MOTORS, 


Solicited. All Work Guaranteed. 


SITUATIONS WANTED. 


WANTED.—An enyineer who expects soon to 
finish his present engagement desires Position on 
locaton, cunstruciivn er maintenance of way, 


aa ears ex AU years ld, ci 
eis 7 A 


viiuegiieicbs engineer having charge of de 
signing und superintending the ironwork for im 
portant fire-proof structures wishes to corre- 
spond with reliable parties to muke a business 
combination, or would accept a sularied posit on 
for sufficient inducements, Is well acquainted 
with archi ects, engineers and contractors, aid 
has had extend d experience in estimating and 
soliciting contracts, MELIABLE core Engine: ring 
News. 46-41 


WANTED. — A situa ion as foreman on the grade 
(rock o» dirt) or on sec:ion, Recommendations 
furnished it required, H, SCHULIZr, | aw- 
renceville, Ga, 46-8 


WANTED.—As engineer or assistant on city or 
improvement work, Experience in Boston and 
the South, Keferences given, Address E,, care 
Carrier 293, Roxbury, Mass. 4u-5t 


WANTED.— Engagement as rodman by a young 
man 24 years vd, Gvod in mathematics and 
relinble in all work, Good — Address 
H. U. MOWERY, Wooiter, 0. 4u-3t 

ne. 


WANTED.—A position,as a clerk or superin- 
tendent of works, Has Over 20 years experience; 
8 years in America, Is a competent bookkeeper, 
can make —~ and speaks Evglish, German and 
Scandinavian, Address A, B,, kngiueering News 
ottice, 46-3 


WANTED.—A young man having had‘experience 
a8 clerk in civil engineers’ offices wants similar 
place, Have also some knowledge of field work, 
Slight experience in drawing. Address k,. T 
Eugineering News office, 46-3t 





WANTED.—By an engi eer (graduate M., A, C., 
78) with eeveral years’ experience in practical 
railroad work, @ position upon survey, ae 
construction or city work, South or West, JF, 
HUNT, Sunderland, Mass. 47- Bt 








WANTED.—A competent topographical engi- 
necr, Must furnish references and sample of 
work; must be good at figures. Addre-s stating 
salary wanted, F, N., care of Engineering News, 

48-1t 





WANTED.— A transitman to go to Cuba, Salary 
$75 per month and expenses; to work «n rai road 
location and constructivn of line now being built. 
Address SIGMA, care of Engineering a 

48-It 


WANTED.—A young man who has spent three 
,years in the civil evgineering course at college 
desires a position as rodman or leveler, Address 
G. ©,, care of Engineering News, 4s-It 


WANTED.—A first-class foreman for our general 
wrought iron shops. Must be thoroughly com- 
petent and experienced fn fron and ster! ro: f, 
truss and bridge work, Persmnent position fer 
the right man, Address, stating experience and 
references, SCHERPE & KOKEN ARCHITEC- 
TURAL IRON CO , &t, Louis, Mo, 48-2t 


WANTED.—Gocd transit. Must be cheap. 
A. B. WILL, Room 1, 91 Washington Street, 
Chicago, Ill, 48-3t 





PROPOSALS FOR EXTENSION OF PIERS 
and repairs, U. S. Engineer Office, Cleve 
land, O., Nov. 15, 1890. Sealed Is, in 
duplicate, will be received at this office until 
12 o'clock M., Saturday, the 6th day of Decem- 
ose — = which ams they will be opened in 
ik f bidders, a jo nae —, 
o i aking genneal se piers a e follo 
Seshers on > Ashtabula harbor, 


o: 

a eaeehieaeanaie t of domestic pro- 

uction or manufacture, conditions of 
quality and price :import duties included) 
bei ual. The: attention of bidders is in- 

Congress agg Feb. 26, 
2, p. fit, 9 Loe ea isrmation 
2, p. 414, Statutes at ‘orma: 
can’ be * btained this office. The Unites 


SaaT: oe of 


WM. R. HUTTON, 
Mem, Am, Soc, C, E., 


Consulting Engineer, 
% Bueadwar, New Yore Orrt. 








